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A a, \ei~ 2 Lo e.ul ju*£\ Cab 'irilll i SluJUu 
ujjjdl o 3 -" c^ .JJ AiJl jllc dUUll OjjLuj j^utf» 



OlwjI j ./? c- ^ ^jjJl t^jL^ ^jJj' 4_jlaJ o^L>^> 
oJu& jJLi ^Ljj .^liillj ^g^l .^"J^l j^jJJs L^L^I IS j->=-« 5i j-*-«Jl 

cjL^LwvJI <t_wJj jU»l ^ ^-o-^ - j-JJ 4-~> _yJl 4-^ jg*. oJlj 

; L^»j j» jl*Jlj <L> jj«Jl 4jJJL (_^JI c->Lv? _jJIj 

tio^Jl (»UjlaMI Sjj^ Jls> jlSJj ^JUl j» 2007 - _&1428 

Lo ^J-p o^U^Jlj ^j^JlxJI ^~>^Jl SJj ^ j jSo jl j 

.(La^-pj cJ^Vlj <-^y\j cJUaJMl JJL-j 

: *~?tJl ji~*l A-J^ij o j-™-^ iS-^l t>V (_5~^' ^ j-*-»Jl 

jj» yflJl <u*bx«Jl cjLxJLJIj t cjUsLo^Sj^JIj tjUJlj tJaiJlj toL^Jl 
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i oLojjJlSvJ^Ij t cjL>ijJlj<_<>JI 4_j_5jj 1 4_>j_^>Jl 4_jlajJIj t(jJLJl) 

ilj-oJlj tiiLkJlj tjl^-JaJlj »1 yfl g llj t CjLjj-sAJIj tO^LvaJ^lj 

^ jji>c-oJl *iJLo-9j_) jj_L*jo La £_>jLJLoJl oj_A ^j-^j .L^_>-jL>-j *l5LL^-^J1 
A^jyJl 2JJL5I ji-Vl oLiJJl ,y> io^>- yJL ^yo-LJl ^ j^>wJl «•! J>\ 

.Juio ^iL j»Jj<J ^jjJl J_£jLjJl -Ajjjj i—SJl^j 

( _ s iJ| cjLjlJjJI j,.* Jj> ^ 4j*>C ^Lc- 4-L~Jl~JI J_«jlJU 
d~»o k_JL$Lll cjj^psAj .((ijiiJlj j> jJuJJ i^JsjJl i^L~Jl» L^lsJb^ 
LL5 ^yliJl jj^jj iS-iSJl dlli ^ li j L*JIp y Jj^' ^ j^H 
^jjaJtj Jij t t j-w<>"g oJl <L>Lp L^->- j_« LjLp LLiS' tlJLtilj t Lot»L>- 
i_jlS' 4-L~Jl~- J^jlJLj t <lJlpj .Lx_oJL>^j diJi ^iSl jl Ju-lj 'Li^ 
LL^s ^^J^Ijj <p L> ^jIp iaJiiuJlj a^^jI y~*^l oLiiJl 
4_woJ_*Jl oL>JJawa-o-LJ i ( _ r sL s i'^ >\zS q,<~> ./? >■ Lo.S' it Lo^- jJl» 

t j_« i jLxSsJ I L)j-SL) jl L^JLa j^jLxjs k_-j^5\Jl >Liol iSj^t 

l_JsUo d~>o ^Uali^l J~si> V jij t2000 j»Lo Jj^j jJLvf 

^Jl <\j<JJL <L> ^SL« L^jlp jv->-yj <i>c_«jJl o jij tSijJb>c>s izi 
jj^o j! I^^i^lj t <_g ji>-l i«J iojf- c~~Jj >L5Lil L^j c^Jl 
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4_jJLJl JJLj i J-^T ^j? i-w2j 1 ■ a . . W" LJ_o_P <L>c^Jj i_jLx5j| £j-si> j-« 
oiLj J*>L>- 4_ol .^"J^l ^--o-U-Jl i-J_o_P ^ jv_aL~jj jl£jLjNlj 

■c^y^ 1 s^^ 1 ^ 1 (^j^Ji 

oJLa jjJLvaj SJ_o«_^ j» jJuJJ ^jJj<J| JL^p ciD-oJl ^j-^-" 0\ 

<u^>- ^iL! S-j jj<Jl 4^> b *. <J 1 o\ ijlj t t_~xS\Jl t j^s <Ip j^>j>t^>Jl 

JaJl <U- j^>^<JJ 4~*L<Jl i^>JJl ^SLil L*5 tjL>J^I <Lp^ ^J^j 
4Jjju> ^ dJU-iSj t^ub*. <Jl ^ L&jL>Jl < _ 5 1p i_sl j^>y\ Lf; 

.^jjyJl ^ ji>^<JJ 4JJI JUp 

_* 1431 /3 /20 ^U^JI 
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Uj-J ji^Vl ^.WJI J^U- ij^aJl tiUVl c^^l 

^ <jl 4_jl Vl I Lo Jb- 4 W .... i L^- jj jJLSo <_s^- f ' <*— ^ ^jj'S* Jl 

oJla cj1jJ_5j oLw^L^I I jJj_xj jl j» j_Jl 1 _ 5 -~^ g a 4_w~jJLi 

4_^OJ^_)J SJ_>J^>Jl J_giL_oJl jv_^J J^-l ^jjj-Jl-}] J-oj 

ciJj^Jl Jj^-io jl j t 4_Jl«_p ,j— LSjLjj-^ jj^o jl i-jj^iSJ^I 

JuS^^Li 3JbJL>- 4_wiljj Lj«_ws^ Jj-^i j'j t4_wiljjJl CjLjJajJl j*~JLi_j 

gall (_]*>LJ>- ( j^o 4jL_-lji J^So j! j_£jUlU ^_«_™J ^Jj . . . ^p^jjJu 

.oJbJbJl L>- ji jXScJl o-igj ikj^^jl J_giLJJ JjjI£J| 

^ ii_Ja_JI J-^L-jJl tpL-<Jl f-frj ^ j^ (-M (j-^J 

IJla ,yi ^j^L-^l i 9_i_gJl jl Vl t (_g jj jj> y>\ Aj^^aJl oLi j j£S°i I 

^h£l 

. Jj^>_p| CjIj~™4j ^jp lL^>i-JJ Jl>c^>Jl J_£jUL)J I Lp jwi j-» ^jJaj 

JjJLil jLip^L Jii>-Vl £-0 aS^J ^aJl 3*l^iJl J-g-~» i-jLS' 4JI 

JJ yfl 1 1 ( j^0 j_JlS\J| t j-<> •f>~U t (<t-*JlS' l— iJl JiLjlJ Ojj ./? 1 1 jl j . g .t ll 
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^L-SLL^Jl jLvaJ^I ol_SL_j. (j-^l oJu& LSLj. jJj . ( _ r SLL^*>Ul 

i^lji C-j^I <bl ^yj i*^ J>\ iJ^J .^ys-l j.^llj JJUJI ^ i5^x*>\Jlj 

^ CjLjoj-ijJl ^ dUS jLio ti~>u Jij .^j>-y> JJ^-S' ( _ s jlj^ r ^5' 
jLS" jJjLU ^ JJ— 1966 ftp ^ <u! VI t^.^JLxJl j j_aJi 
; (George Hockham) j»l g ? j * j >-j (Charles Kao) 

L^jlx—- oj-^j *4j ■/? Jl ^JLJ^I jj W" itajl tj^>Jl dUS -Loi 

4^<k5o <ujUL»JL> — Ijl>- <\J_Ji <ul5oj SJLo«j CjliL~a j*s- oL< jJj<_<JI 
jij .^U>cJl f\\^J\ jllp 5-5L^Jl SjLiVl ^ 3jL-iJl 

0L0L0 II \s" Ajkj l dLi jji t j_« t L^-jJjJlS^jJI oJla c^i-w'l 
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JJ, *]L* jj J^I^JI ^ 4 JU J 

oLjj^SvJ^/lj jj^.,^ Jl ^iUVl L>- jJ j^ScJ IJl^ ^~"Ij jLlil J j ./>■>■ 

L> jl \>"-«i jL-JVl S jj<-i iS'Lo.™) yfl i LLJ jli Jj<jJL>j 
L_> ^JJ t Ju-I j 01 ^ ,_5-^L-* Jl *a ~>\ j j^J^* 300 J^Lxj 
jl *i _yuJl {jA j .^Ju cJ jJl ^ ISJ^I ^ ^ y>J O^lwaj^l 
^1 j^j) j»iL2Jl JubJl ^ 3 1000 Jljj^ i_j j_--L>Jl 4j<_^ ibjj 
*y j! ^j>- j^Jl ^-p j-o 4JI Ljj .('*j<-^j c^JJl JJbJl ^ S_y> j ^Jl<JI 

,<Loj*}Ul SJbJL>Jl CjHJaX<JI 4_*Jj <bj./? Jl ^xSvJ^y I «U> b i V I 

Js ojjj 4_^, ^Jj-^ (>» Jil jji cJjL^f ^j^wa-Jl (jlJSlI jl il 

:^l JSCUl JL* v h£l jU 

4JI L>J> t ^ ^3 Jl tJLJVl j-p *±j^b>c^j tjj'ill J ■/> a II 

.oLl^il IJla JUkjC~ulj __?jJ2j J IjJIpL* JJl i jA*-> 

l_aJls- ( _ r » Lf ii\ L>j b : )l j-p iJu>Li i^>^J 1 jLLil J ./> i II 
\^ BylyuJl ilhjk^Jl ^IjjVI j-p c^>jl>^j tdJUJl J^aiJl 

iJsloiVl sAjC-° ^-iJJl tJa-*Jl J jjLj ^-aJJI i<U<«) ijjwaJl i_sLJ^I 

i_iJJlj 1 j^jJLuJl J^U_Jl j! (_£jL~S^I J^U_Jl ljLJJIj 
oUu>_p yp J-^aiJl IJl* i^Jl^j L*5 t (^^iJjL^^Ul j! ^L^-jJl 

0 jJij (_5jJ-J *jl Lo-S' t AjLlvsI cLLL^JI CjIj^jj t '. ./?'Jl CjL^Ajj 

. 1 — S" _yJl oNUip-l j^hj ^s- 
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Jjj^jJ J^_*JL~J ^Jl (j_>JJIj l£^v2-JI s P 1 —^ 1 (»LwaJl 

^j^Jl JJoJl ^ l^L ^ Sjj-^j oljLiJ ^1 2L5L^Sl!l oljLi^l 

■ci 

Jajj ^ ioJL>tI™<JI (JjJaJl ( _ j Jip »j ./?1l ^y^j i^iLJl J.,i-?flll 

Aj^^aJl ^iLJ^I JL*j<^~-I a-jLS' ^ i>^J t^jLJl Jb.^.a.11 

. <UJi>iJU~<JI k_~S^xll oLjJjjj 4jj-yaJl 

iail^Jl aJl^Il^JI oLJL5L.)/I <y> ^Ji^L, t^-bJl J^aiJl 

J-^iJl JjL^j L»5 .<jj+aJ\ i aLJ *y 1 L>-jJ j^Sij ^^-^1 oUj^xSG *>U 

oLoj-SCj>JI JL-iJ j-^ ^IjJI^oj t 4_*JjJl«JIj SJ_>J_>Jl ol^j 11 

<JL«_*JL^I ^bljJLoJl (_yg-l '■ *a ll ^-1 W a llj 4_> ^_SL~j<Jl CjL~™jJ-«J|j 
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4^_»JL*Jlj <Ljjjj*yi ^-jUtoJl ^jJ^ju {jS- J^-*>L« J j./?all oJiAs 

o j-^axi^<Jl CjUkASvJl ^j-io ^/jJL>- j_gjL5j| jl>c^^j UkS .UL>- S ji\ ji«Jl 
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ACOST: 


UK Advisory Council on Science 
and Technology 




ACR: 


Attenuation to Crosstalk Ratio 


j ^^j^.i.m".!! ^1 j_^_&^Jl 4 .t 


Al: 


Aluminum 


fJ J.S/l 


AM: 


Amplitude Modulation 




APD: 


Avalanche Photodiode 




APF: 


All Plastic Fiber 




As: 


Arsenide 




ATM: 


Asynchronous Transfer Mode 




BBC: 


British Broadcasting Company 


JL-jM! iJLkj^Jl 


BER: 


Bit Error Rate 




Bit 


Binary Digit 




CAD 


Computer Aided Design 




CATV 


Community Antenna Television 


O^jJx'u) AJUajiJl CjLk^ll ^oJj- 
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CPU 


Central Processor Unit 




CSMA 


Carrier Sense Multiple Access 


J _^jJl ijvc* JiLJl ( _ r «_ 


CSMA/ 
CD 


Carrier Sense Multiple Access 
with Collision Detection 


(J ^i~jJl J-bCU ^J-3^l (J~~~^~ 


CSP 


Channeled Substrate Planer 
(Laser) 


( j jJJl) ^yi ySj 


DARPA 


US Defense Advanced Research 
Project Agency 


i^Jidl o j^JJ kSjJ*i\ ills' jJl 


dB 


Decibel 




dB(mu) 


Optical Power Referenced to 1 
Microwatt 


Jl J,l i™j ^ISj j ij-yaJl aJLLJI 

J»Ij^ 1 


dB/km 


Decibels per Kilometre 




dBm 


Optical Power Referenced to 1 
Milliwatt 


Jl <U«J ^Ujj djj^aJl ojJJsJl 

Uj±A 1 


dBr 


Decibels Relative to a known 
power level 


i^>y- 0 ** l> ^J-w^jJl 


DC 


Direct Current 




DFB 


Distributed FeedBAck 




DOT 


Department of Transport 


JiJl 


DSP 


Digital Signal Processing 




DSF 


Dispersion Shifted Fiber 




DTI 


Department of Trade & Industry 




DWDM 


Dense Wavelength Division 
Multiplexing 




ED FA 


Erbium-Doped Fiber Amplifier 
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EDTFA 


Erbium-Doped Tellurite Fiber 
Amplifier 




EFTA 


European Free Trade Association 




EIA 


Environmental Impact 
Assessment 




EIA 


Electronic Industries Association 




ELED 


Edge Light Emitting Diode 


^jA C- J^sl] (JUpUl ^^Jl ^»L»_v2jl 


ELFEXT 


Equal Level Far End Cross Talk 




EMC 


Electromagnetic Compatibility 




EMD 


Equilibrium Mode Distribution 


0 jl M.I ,*-> *) <wl pUaj 


EMI 


Electromagnetic Interference 




EU 


European Union 




FDDI 


Fiber Distributed Data Interface 




FDM 


Frequency Division Multiplex(ing) 




FEXT 


Far End Cross Talk 




FIA 


Fiber Industry Association 




FITL 


Fiber In The Loop 




FLOD 


Full Length Outside Deposition 




FM 


Frequency Modulation 




FO 


Fiber Optics 




FOA 


Fiber Optic Amplifier 




FOTP 


Fiber Optic Test Procedure 


^j-^aJl ^a~L!l 
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FOTS 


Fiber Optic Transmission System 




FPLD 


Fabry - Perot Laser Diode 




FTTB 


Fiber To The Building 


^ J! 


FTTC 


Fiber To The Curb 




FTTH 


Fiber To The Home 




FWHM 


Full Width Half Maximum 




FXC 


Fiber Switch Cross Connect 


ol jiaJl iJjCU ^_iJ J jj£ 


Ga 


Gallium 


pJUJl 


Gbit 


Gigabit 




GI 


Graded Index 




GIPFOC 


Graded Index Plastic Fiber Optic 






Cable 




GOF 


Glass Optical Fiber 


( _ s ^-L?-jJl (jj-^Jl * oJLlI 


IDF 


Intermediate Distribution Frame 




IDP 


Integrated Detector/ Amplifier 


i J^>LSos /^i-ilS" 


ILD 


Index Guided Laser Diode 


J^UiL <t^-_^ lSjJ^ ft-*-" 


ILD 


Injection Laser Diode 


u 5 ^ tSjj^ f 1 -*-^ 


In 


Indium 




IR 


Infrared 




ISDN 


Integrated Services Digital 
Network 




ISO 


International Standards Organization 




kg 


Kilogram 
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km 


Kilometre 




km/s 


Kilometre per Second 




LAN 


Local Area Network 




LASER 


Light Amplification by 
Stimulated Emission/ Radiation. 




lb 


Pound (weight, UK) 


(SJb>dJ a£U.I 


LD 


Laser Diode 




LED 


Light Emitting Diode 


f. j. All ^jLj ^La-^? 


LLDPE 


Linear Low Density PolyEthylene 
Jacketing 




LLIDS 


Local Light Injection and 
Detection System 




LPE 


Liquid Phase Epitaxy 




LSFH 


Low Smoke Halogen Free 




m 


Metre 




mA 


MilliAmpere 




MAN 


Metropolitan Area Network 




MBE 


Molecular Beam Epitaxy 




MBPS 


(See Fiber Distributed Data Interface 
Network in the Glossary) 




MCRW 


Metal-Clad Ridge Waveguide 
(Laser) 


J-U^ tlkij ^syu ^fry JJ^ 

(jjj) " 


MDF 


Main Distributed Frame 




MEMS 


Micro ElectroMechanical Systems 
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MHz 


Megahertz 




mm 


Millimeter 




MMF 


Multimode Fiber Optic Cable 




MOCVD 


Metal Organic Chemical Vapour 






Deposition 




Modem 


Modulator/Demodulator 




MOVPE 


Metal Organic Vapour Phase 






Epitaxy 


jaA\ 


MRI 


Magnetic Resonance Imaging 




mW 


MilliWat 




NA 


Numerical Aperture 




NEXT 


Near End Cross Talk 




NIR 


Near Infrared 




NIU 


Network Interface Unit 




NLO 


Non-Linear Optics 




nm 


Nanometre 




NTSC 


National Television System 
Committee 




OSI 


Open Standards Interconnect 


j-jIaII ^yJtA j^-Jl -laj jJl 


OTDR 


Optical Time Domain 






Reflectometer 




P 


Phosphorous 




PAL 


Phase Alternation Line 






(European TV Format) 




PCB 


Printed Circuit Board 


4* j-lall SjljJl is- jJ 
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PCM 


Pulse Code Modulation 




PCS 


Plastic Clad Silica 




PD 


Potential Difference 




PD 


Photodiode 




PDFFA 


Praseodymium-Doped Fluoride 
Fiber Amplifier 




PE 


Polyethylene. This is a type of 
plastic material used to make 
cable jacketing 




PET 


Positron Emission Tomography 




PF 


Perfluorinated 




PIN 


Positive Intrinsic Negative 
Photodiode 




PIN-FET 


PIN-Field Effect Transistor 




PIN-PD 


PIN-Photodiode 




PMMA 


Polymethylmethacrylate 




POF 


Plastic Optical Fiber 




POFA 


Plastic Optical Fiber Amplifier 




PSTN 


Public Switched Telephone 
Networks 




PTFE 


Polytetrafluoroethylene (Teflon) 


(o jiij") j^^l ^jj^ - gb 


PTT 


Postal Telegraph and Telephone 




PUR 


Polyurethane 
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PVC 


Polyvinyl Chloride 


•5-Ud.l Jjbjill JbJjK 


R&D 


Research and Development 




RF 


Radio Frequency 




RI 


Reflective Index 




Rx 


Receiver 




SC 


A connector type, primarily used 
with single-mode fiber optic 
cables 




ScTP 


Screened Twisted Pair 


Jjjj«il jdll ^ jjJl dlLJl 


SDM 


Space Domain Multiplexing 


(jLSG.1 JUJ.I ijis-Ljf> 


Si 


Silicon 




SIPFOC 


Step Index Plastic Fiber Optic 
Cable 


^>-jjc jL.JkjI ^J^I*^j 


SLB 


System Loss Budget 




SMA 


Sub Multiple Assembly 




SMA 


A connector type that was the 
predecessor of the ST connector 


ST Jl ^j*>W> y> J-9 ojjjJaJ 


SNR, S/N 


Signal to Noise Ratio, Usually 
expressed in dB 




SOA 


Semiconductor Optical Amplifier 




SONET 


Synchronous Optical Network 


iuljdl Aj^^aJl iSwiJl 


ST 


A keyed bayonet connector type 
similar to a BNC connector 


'U^Ji c (J^^ V —* J J" 1 ^ (J - ^ 3 J"^ 

(BNC Connector) 


STL 


Standard Telecommunication 
Laboratories 
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TDM 


Time Division Multiplexing 




TIA 


Trans, Impedence Amplifier 




TIR 


Total Internal Reflection 




Tx 


Transmitter 




UK 


United Kingdom 




US 


United States 




UTP 


Unshielded Twisted Pair 




uv 


Ultraviolet 




VCSEL 


Vertical Cavity Surface Emitting 
Laser 




VCSL 


Vertical Cavity Semiconductor 
Laser 


J-v^ jil <uJj ^3 j^jjl ^ia*-Jl jJ-J 


VLON 


Virtually Lossless Network 


JliiJl y aJULI 


VLSI 


Very Large Scale Integration 


i^jjJl JUJI J^LScJl 


W 


Watt 


Uj 


WAN 


Wide Area Network 




WDM 


Wavelength Division 
Multiplexing 




WIC 


Wavelength Independent Coupler 


A>- ^il (J j-i^ ^j.a". a 0 y>-* 
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jiVl jlj-i jjj dLJl ^LlSJI IJ_a ^i 

LiLs t ciiLo 

.SJb-*>Ul SxJaJl ^ jli ,yi <*Ji>s^»J U 
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0 Zl*j_ Ljr U ^^iijj (Fiber Optics) ajj-aJI i_»UVl ^jj^ Jj^I J-^iJl 




i 




ij^BjjU ijiJU- 1-1 

a \i b-ty 0 ji j-tS'V jJJlJIj cAjL^JI iy^j>-\ cJlS 1 
^L-I cJ^iLi ^1 L^il jJl JUa^l oLlUj ^U^Jl £%Ji\ 

Ul 

t (Semiconductors) o*>L/5j_«Jl oLJM ijJLi Jwa^Lj iS^J-Vl 

.Jj^-yaJl oU j _^£J^I j <■ (Digitalization) J\ l^JcS\ j 



43 



(j~J Jl JjL* jJl C->L> jJj«-<J| JLjj^ jU I £j la 1 Li J 

.oJbJlP -Ll<> Aj^.^; JjL-j jLj^l J-^JI -Lis I LIS' lJu* 

^jjJu J^-o-j (_gj ./> Jl jLvajMl JlSLil ^ J^-* 1 <Jj^ <j' -LLis-lj 
IJu& jl .(oLjco ^ LSLi ^Jb *y iJ^./?" < ^ui r i *-i j-^-S^I jL~jJ 

jlJIj 1 * j .,h U Ijj ./? a LajLjlpLi ^j-^o-^Jl J^o-xjl^iI J^LjJl jLvl j-xJl 
^JLlis^l jLf?- LajLjlpLj jj^jJlj t (Modulator) L&jL^pL 
cjLI jJI ^1 (jj-va-Jl J— <»l j^-Jl j j la " -ii j . (Detector) 

j-_<> JjL^jJI JL^ij^ t ^ r SLo_<Jl ^ J^"-^" ^° ''LJL^jJI oljLi^lj 

{j> SjLi^s/l cjLi«j c~L>jc^I jlas t |_g jSL^s- jj < ^ Llj 

j^p^l .jLvaJMi iL~. j jjJuJl jL~jJl ^Uj^Jl j^i^Jl 

^Ijj! t j_o jLvaj*>Li ol yuJ^S LI ^<Jl * j >a1I ^ISLtJI o ^ JL^aJIj 
Jlv2j*>U ^jLa<J|j LI j^JI j j_aJjk^™j ji-Jl *LjLj jlSj .A-il j^Jl 
^jjjJl j j_«J-i^L~j I jJLS Jji (jl-wfJl Cj^I Lo! j g LJoLAj 




((. . j 456 - 525) ^jJL^J 1-1 JSLiJI 
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l_JLLJI) JJLjJl) (Aeschylus) ^j-A-J^J\ ^Jl^lJ 

jj&j - (Polybius) ^j^J^j jJJs ti*>L*Jl JJs ^liil j jjjJl ^ 
j-a 3 - (Megalopolis) (J ~Jj->jJU<_ : _a ^ .> jJ j-a ^-i^ ^y}^ 
Jj> JJJ (> 5L^ t oL^ ^oJ- (Digits) y^JU- 

JL-j!>U j^o j^J Jj! l^Jl j»Lp J^-^j ^iji<t<Jl iSj^laJl ^ oJla jl 

t jlxJl ya JUJL^jJL jj^j<-JL> j j-J-waJl jl^ LaJJLPj -(_gj ■/? 'J ^SvJ^/l 
IjJlSj I < ^Xjj jjgl^-a^ ^>J~^>- J J-t Olj-Jl JU«-JiLi jj-ajJL IjJlS 

(Genghis oU- yScs^ 1*1 j .^^Ja-Jl j » jI.-.^JI jl ys~\ ^ jl ^jJl ^y> 

f t W . <ul^L ^S^j" JOi (2-1 JSLi) (1227-1115) Khan) 

.oLI jJl ^il jjJj j»lJL>=^lj 




(1227 - 1167) OU- 3^ 2-1 J£jJI 
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J^Sjl* i^Lo 1 1633 j»l*Jl ^yii 't$_p-' oJUJLp Ajj-rfi; 3 J" -iW^i 
^JLoJl JLjjtj Jl ./? j| j>Lla_j W : ; (Worcester) jj otisLLa 

jlS ^Li ^l^JcSL SjJsULo j yt, ks- jy> Js (John Norris) 

: J>J-*j 

is^^Jl j>|Juk^-.l j>jJl lJu& ^Js, j»J 1 1778 jb\ji'y 3» 

< _ rr ^j^j|j Jl jj—jjLj j^o (Heliograph) «ol ^-Pj . 1 g )l» i™^>_iJl 

.jJlSoly jj^jJI JJ y> i (Wycombe) 
J aJj Jlp I 30 ^La^jL; L^-jj (J-jjjJ 1781 J 
i_sl y> ^JLfJl j»Ji^-~> jlS (Camberley, Surry) <jjj~> Jj-r*^ 

A^j&j ^ > jt- J (Lord Le Despencer) 
jlf 1795 ' ^jjLJI cjL>sjLv9 t_J-iJj liJU>t_a i jj«J 

^j^I jj&j tJu^oJl (Lord George Murray) (j\jy> ^jyr 
4t . g j j! jIjlpI Jlp ^il^^U t(Athol) Jjil 4 5 W : < Jj^J ^jl^Jl 
cLij^Ju ^yj JLuJ t (Shutter Stations) ^jlwa^ oUaj>^ ^ iL™L- 

.(3-1 j£lJl) .OJcJ Jl (Plymouth) 




^ — 1 3_SUuJI &_$JI i«JL5j) 3Jlj_»SM £jUa» oljjJu oUa» 3-1 JSLiJI 
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C-llL" JLij .(4-1 JSLlJl) (Admiralty Shutter Telegraph) 4_™ij 
t L>jJ 12 ^^jtjj Lojj 20 ^LajjL t^j^U- jLlsJ iiaj>^) Jjj 
JSLlj c~Jj 4_*_>j-o 3 Is^L^i (Shutter) ^l^wa^ ^Jlp iS j^h 
jlSj jj- >c -' > Sj^-t^iJU (^r^l j-rf2» (j^-l j*aj>) 

.ol ^SvJlj JL>J| A\i.i\y_ ^LL-Jl ^j^-o-Jl ^ L$lJ<JiJ 
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: JliJl J™- Jlp 

JjLxj J ipj— Jj-*-« ^ij I- 1 -* .(5-1 JuSLiJl) jl b". <Jl 
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^Li c (1792 (»Lp ^ ^1) ^I^Vl £jj-i~Jl J-r 5 

^1 iojOi o ^So (^^-j (jja Jjf jj jjxJC^o (Claude Chappe) 

(Semaphore ^ ; ^1 ^JJu 3 jLil s j-o-p £-1 j-^-I J*>VJ>- ^Jl j 
^jj-^l ^Jl (J-jjL; iJL-j JL-jL t Visual Telegraph) 

.iS j>cj> SjUM j^cs- jUkjc-^L t(j V JS' isLw») 

^ (6-1 JSLiJl iT £jJ ^ til ^Ju) ^Li (-aJLli 

90 ^jjlj-j ,j-"~>j j^ 5 ^~r-° U-£X» J-S ' 0^^" 0"^^" 

j~o«Jj t jSC«jj .AjjL^ <U>_9 ( _5^- f ' "JJ-^- 1 (J-™-" ^-"?*-^J ' ^"J^ 

oJia <Usl ^ oils' j .i! j g ... < L^JIp i— s jjcJl t jSv»jj 1 <uJc>t* SjUM 196 

.(7-1 JSClJl) Si^kJl LrJ L aJUI J! 
.LjJj aJj^^JI JjL-^JI ^yj ijipli JS\ iiL^kJl oJla cJlS 

(Telegraph til ^JJlJI J*>Ij jj> J_Jl5 ^jlp » _^Jl L^jj> ^^i^ Lo j 
<ip^J^I (^JJl SjLi^l i y±s- j»UaJ jl ^^i- -^l^*j I—* 0 jJ^o Hills) 

jLSIjj^) I jlJ jjsj t IjjJLJj t ^jj^jJIj tiSjLJjJl ^ c—Lo-xjol 

.8-1 JS^lJl US' (Curacao 
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iJlyJa olk^> Luli LJj-aJI SjLi^l 4~o_a! (1821-1769) 
^il __ r jJj cjIjLx^j <ui j^>- ijjj i o*>Lkj^ l^-J-*- jj-to jLS' jl JlLJ 1 
J j_j>^_a ^il^-i—Ljj t (Optical Telegraph Equipment) ./? > 
J_J jj ^s>- jJjjj jiJ^I ciljJJiij (Telegraph Ambulates) 

.9-1 JSwJl ^ ( tw>^JI (John Macdonald) oJLjOSL j 
^ (Frieherr von Muffling) ^jlJlsLj j ji J I j^Jl (»L5 
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Jj! *t_u ^1 oL-ljjJl oJla £-l>J ^ilj .1830j 1819 ^U- ^ 

>(V K 100 ^JixS asL»» ^1 




(iL »-i "4 j^) ol y> _j-U 10-1 JSv_i 
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^Jl>- ^jj*>lj J^L"- t j_« o j^jljj .3jLo<_i 4jL™« ojLi^/l (JL-xjN 

(Morse) "^jjj"' ^Li1«j J-a^q jjj>^j iL^Uo (Stump) ipJL>-j 

((^jj-a)) S j^L-wi J^j^ 'j' "(j-'Jj-' 1 " ^|-1jL«j (Knurled) ^^J^Jl 
( _ 5 J-f- Oj-SL J^AJL™oJl L^JL^j^j ^j-^o-JLJI «• jwi LaJLit^-^o 

.(11-1 JS^lil) ,j~>Jl J^i j~S JS^-1j tJljpjJLfJl 




lOVUartl I i_£UI ii_jJI ^JLaj) .JU^JI ^ olji>^_U J^U 11-1 JXill 
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.j^va^Jlj <*-~~J> jJl *-1jI jJL<Jl J ^^-iL^I J^SsJLj U>j>c^ l&j-Sl j»Jj>c^il 
d— L«~*-l-»l -Lai SLJLoJl oA^-j Lalj .<Wj-j 12 £_Lo Sl^Jl Jai jlSj 
LjIj .jLo«_<Jl jj& ^LJiJl IJla jLSj ioUjj; ( j~oJ^ La jJaj ^A^Lo Sl^ 
SJb^j L^Loj«juiI Jij oLsfj-; *-i->*>Lj jiJ-o jLSo L^JLa jjtv^^l 

*±j*>U Jai olS Si j^jl jJ J-^-oj i 4-oLxJl 4-J^LuJl ^ij jJaJl 

( i_Lj ^1 Sl^Jl ^-U. \J\ j .SLwo 30 jl 20 Jl jl 
^JOj ( i_Lj La-wj t *>L_a 40 jl 30 ( A-Lj JJi oL^j-; ,j~o-=^ La Jai 
oJu& jl j^s- t *>L>= 90 j 80 ^ U ivs>^j 12 La Jai ^.Lo ^1 Si ^^Jl 
.j ^cj* JlS\-Xj LL*^- jjL>iJo coils' oliL™»Jl 

Jaii ol-Lkx^l jj^-oj ij tSJL^Ij iLSL\JLa ^I^^Jl^JJ jlS 

JJU l jj-P^Lix-oJl t_Jj<J Jij • 5_^9 L*^s> s-l_«_~Jl 1 g ■ i j j-So (_yJl j'Lj'yi 

^IjJL^Lj iliLi^Jl oJu& Jlp t (Henry Coxwell) Jjj_~5j-S' 

. (Balloon Signaling) iLkuJl SjLil 

^jil 4j~L™« JjJ-*j J Joj-~S'j5' 12-1 JuSLiJl j g 

/^o SJUJjJl jj-ajlj jLSLiS/l oli (Semaphore Arms) ( "' ) ^j-LJl 
JU> ^U~iSll Jl L^JL-jl il^Jl oU J*Jl JUjI J^l 
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jjj-^J 8 t jj-J -UjIjJL-J| d)-UJ 'LaJJaj) ejLi^U J^j^SjS aUaJL* 12-1 J^wJl 

(1879 /JjVl 

t i j_wJ>L>J_o!jl t j_~<>J l*J I C~j! i. jjLf- l y\l}\ b yi\ CjLJ-ooj! 

i]L>- jJJl j t (Daniel Collodon) bjiyijS JLJb ^j-^jj-^JI 
dLo Si Li; j^s- f- j-ygJl jj jLS^^L <ul t(Jaques Babinet) <ljluL 
oLj™~<>_^ ^ij .S-jLo oljjiLJ y>j y *1_o! ^ (Jet of Water) 
c (13-1 JSLi) (John Tyndell) JIjllJ by? JLs ^-Lp j^LJl j^iil 
t j_« SiLLji SiL> JJ>-lj «• j ./? )l <t-~>- jJ t j^Loj t 4^»ijJUj .>L_^l 
» j .,<? II j! VLAjy i y-\ ^\ b\y~ y <jJjJL> j»|J^>tJL^I J*>Lj- 

oL>ol dS^>cJo (_jS^I Lii»-|j L ^-So«Jo 

jljjkJl *Ljl jiJJ JLo<J lilsL^Jl 4_>1_P ^y |jL_aJl jLS' 

oLJl 

<u ^>till oJla c~i>t^ Jij .^x>nJL«Jl *LJl i j j-j! J^-li L»- j-*-^ 5 ljL~« 

(Guided * j^aJJ <t_>-j_<Jl JL-j^I oL^JaJ ^y ^i~>o JjlS' SJa-^Jl 

. Transmission of Light) 
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(Sununer j^jIj jJ j— < 0 jL*jJL> (Alexander Graham Bell) 

j! ^j-AJl i iiLjJl oLL^ lSj-^ 2 -; tyijL* (»UaJ ^jj^-l tTainter) 

JL*j<jl^Lj ( _ r «^w^Jl ^U-i ^L>^j J-^j ' (Photo Phone) jjiyjjiJl 

. (Mirror Diaphragm) iy>-\^~ Si y> 




(1893 _ 1830) J^Hy. (JU tJIJt-J ^ 13-1 JSLi 

j!) Lr ^lJl Lr iU; SI t (1.14—1 JiLiJl) I 

<La j b'. a (h) 4j ol JI-o-*-«>'l- ) j-X^a^ ^y 1 9- J-s^ <l*-J«l 

^L>-j <b<JaJ ( _ 5 J-*- 4 W 1 * j^i £-L*_ji b&jjJb J^-ij (bj a) CjL-JU- 
(Mouth J*Ai- y u^*^ jvJLS^i -(H) isiftJL LlLo 

jl_p*l ^1 <b yj> jU c (> j. 14— 1 JiLlJl ^1) iL-j^Jl Piece) 

( _ r »So<j (_gJJl ^W, Jl ^ I ^JJ U iviiJLj 4JlLl<J| j^rjJl <UJaS 

»j ./? II 4j«_jil 3 ji ^ yyi -"uAjsJU ^^JJa^Jl ^L>-jJl t ^ r c- »j ./? II 

jv-j t (C) CjL~jJIj<J| ya <L*jLj 4_p j_«_>c_« (JLo_xJL«xLi iaJ» j (_5--ll 
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Jibs C^.14-1 JSLi (J_JLl~JJI) jLj*Jl ^i>Jl 

(Parabolic Silver-Coated Copper Mirror) ^U-^jJLj iJlk-o ^LS^ 
fj^aU 5_^L™^ j» j_jlJL«JI j-o <L» W a JL>_*jl^I JMJ- j-oj .(P) 
t i^U>o £-1 jJ! 5j| ^k^l y> iiJj^ (S) (Selenium-Photoresistor) 

«• j-aJI <LoJj Oijlia jJc3 j^cs- j» j..v.L>Jl j) (Selenium) 

jLg_>tJl t (t) c-AjLa jLg-^-j AjjI W ■ i aJjw^j-^j t(<b j»jJa_s^aj 

.♦1Sc<J| Cj ~a$\s-\ j\s- Ijili 

J*>U»- J-«-*j (J jU-^l ' r" 200 ^^If- J ^ — aJLg_Jl 

^Jl JL- J_>j Jus j .LjLp u .,aWll jj-S^j Ujj-p j! JJJl 

^-1 J-j<j <LjL> j^-SvJl 0 ^SvJl Jj j»LaI L°JC»p 

ol jLi^l JL- jL jjb^j jus j»UI y> o\ j* pJ> J\ ^Jlp j iLl>- 
J^JLj t-j ./?]] J— -^J (1)1 ^Jal>~j *y ^>Jl jl Ji^- J <bl ^/l ts-lj^Jl 
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1-1 Jlj JjJt>JI 
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18 


12/7/1880 


08/28/ 




U 


235.199 


oVUI 








1880 
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3 


12/14/ 


09/25/ 




U 


235.496 








1880 


1880 


Ji c u, > 







J> o^'I ^dl (i>-S/l ti^l USLlJI cJISj JUaj-Vl oL._jk, 

CjL>- j-«J| oJLa SjjJ jaJLP * j ./? ll C->L>- j_« J*>li- Jl yflJ 4-oJaJl 

<ui JjLp V y> -ki- J-f- Sj^-^ t t±~Jl -ki>- jlS t dUJJ .JL>J|j 

jfe'.* (William Wheeler) ^Lj j»Uj <■ 5 ^ 
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J*>L>- ( jj C~wJl ^3 «• j yfl SI 4_o>- J-J J*>L>- ( jj 4_Lo_S'L> 4Jw_> .,(? ^1 jl 

^ j^SCJl ^JaJl jj^iJl »li (.1888 P.UJ1 ^3 Us-Vj .^^1 »Jl* 
ijio ^L=rj jL->ai JUucu-Ij luJ ^ (Reuss) ^juj (Roth) (-i->jj 

^JU^-oJl jv-<W (.1895 j»l*Jl .jv_™>Jl Ji>-b oljj>ciJl it-Vj>y 

jl . .y>i j»UaJ (Henry Saint -Rene) <^Joj - cJjL ^ ^^^J ^JJl 

JuL> fii (.1898 (»LJI O 1 -^! ^V-^ 

jl ■ yfl a 3*1 ^jJlp J j ^JJ LJJs (David Smith) 

<L>l$j .i~>-l j^Jl CjLLuJI ^ ^Lwa*5' aJLjc— *y ijjuJl 

lA jS la j t * j-aII A2j (Bent Quartz Rods) ij±Jl yj\ jiCJl 
jj_L>_*JL~-> frLJsSfl _ r ~l5' jlSj «.jl_~J^I iw^-J* t>r*-5 £Lr~=~' 
.*Ui*Jl (Plexyglass) ^.SCLJl jr^rj y> ip^u^Jl jLJJl CjlkpL=> 

ojUxpI j .(Optical Transmission) ^j^sJi\ JUL^I ilSCi^ Jbo U 
(Total ^ylSOl (Jl^IjJI ^ISUJ^L ^ S y>Ui ^jJlp U- jJ ^5cJl oIa 
j _^So j Silo ^ f- j_sidl j-rf^>J jl ^-Ja.i..«." Internal Reflection) 
dJUS ( _ 5 1p JLt>j .Jil jL~5il J^Ijw oli £ J>-\ 5iUj ikU^ 

.,1^1 J ^1 
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(1946 _ 1888) >j>l i^-ji jyr 15-1 JSLiJI 

-1 J^-Lll) (John Logie Baird) $ jJ b yr jz$^>\ ^j-l^j^l 
i>^~jJl jjtj _ ( _ s 5LJlSL-oJl jliLJl ^1 <*->! ^ij jj<-<Jl <• (15 

jbl jJL; iiJu^L. ^ y~\ oUI y^lj _ ^.ju>JI jLLLJl ^ ^jVl 
J™jL& ( _ r Jj*>li' j^J_<Jl ^^S^-a^l jjl*jJL> ^ ./> J I ^JLJVlj 
JL*j<jl^I £-1 otl^j ^Jlp J j_s^>JIj (Clarence Hansell) 
jliLJJ jj-^ JL-j)/ iiLLiJl jUiiJl J iij^Jl ^USlI 

.(Facsimile) jj^suJl JU^Jl ioiajl 

tiwJJl ^yj^i t(Heinrich Lamm) ^ iiL jr - r A <J>^\ t-JUs 

^5l*j ^ jLJ^I ^~>r y> *\y>-\ Sj J jJ ^j^*^ J*>^>- 

^1 . ^2 oJL 5JLj<jl^^/I J*5U>- jj-a ^L>eJj ^j_JLj jl 1 1 g . ll Jj_v»j-i1 

i^j t jS^oj 1 3jj_sf ( _5^- f ' £-Lw2-" *yJ> 1j. 1 ..." J*>li>- jj^J <bl t (_gjJlJl 
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£y> oj j#>- cJbjSj I jJS jJ- cJlS <ujl*Jl ^iU^I <iJl> 

J ^ s l\ if-\ j-> lJ ^aj jJLj £l j-^-I o*IjJ < _ 5 J_P J j yg >J| J^-l 

j->J j-* Jj^ t (1951 j»UJl J) cJij Jj .a^-J 4j-^ju_*JI 

j-p jLJi £-1 a*\jj Jlp J j-^a^Jl (Holger Hansen) j-JLa 
J_Js ^yi jiL Jjji *jl ' <^> j-siJl ^iLJ^L; ^jj ./? jJ ^=>-l 

jli ^LaI^j! i^Jj (_gJuJj^ jvJLp j-lj y^ 1 1954 t-iLNl 
SJLiL« t5_JwijJl c-J-Lo 4_*_«Lf- ^y> i (Abraham Van Heel) Jww<& 
Nature SJU^^- ^ (imaging Bundles) ^-.j ./? : ll ./? 

^kJl JUlp J^»L5Gl i JJ>-\jJ\ ^UUjMI oli (Bare Fibers) ojLJl 

olS 5iLLi i5, kj c ; Wp Lo lil (dLju-*>LJl j»l ^-U-jJl Is- y~g-a 

L^>j>c» ^v2j 3jLi*>U ( j~S'lj<Jl . ., 1 1 jls i JwJ-^i jL~~S\jI J^obw 

j) (Cross Talk) <U-*i ^° ' ^ jJliJI 

.tiUVl yo (>T Jl cJJ ^ SjU! 



L.I ijj~<aj lJJ 16-1 J£_iJI 
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j» JJ~Jl> ^U-i j-j ^JM^^I oMp! 16-1 JSLiJl 

.(2) (_£jj>-l 4-Jjlj J^J-J j-=>-l ^l-*_JLj (l) Sj^i-v^ I j 

j-^SCJl c i-JJl W" Jj 5_jL^jJ1 J J^_a jli <*->j->^ Oil 

J Jl^l j J-^— o j-* Jil <jji (Glass-Clad Fiber) ^l^-jJL; 

015 <cS\Jj t^jJaJl ^j-rfidJ l^~~ J jlS tJ^ljJl _yuJl 

jlikJl dJUlSj <.J^>U JSLLj c^LfJl JL^jl~-I Jj_*_« ur* 1 -^ 

(Electronics: iL>^ J jJlp! 1960 j»Ip ^ ^y>l • 

jjjJaJ JMJ~ j-a jJ jL^aJ^I ol j-Ls jL 22 /m/j Issue) 

.^ilj ^Js\ jMp^I IJu& J U jlp j - j> jjLfil 

j»Lol JjIjjJI jj^Jtj iSLa COILS' c 1965 j»Lp J <*Jl 

.ilSvJLa ji-Vl J^-ij lSj-^JI is? jd\ JJi jlSj tjjJ-II JLjC~*I 
Ll>- i+^J, oJlS L^aJI tiLJ^I oSl (j-L-^L iLx^Jl cJlSj 
dr 0 jn^ ^ t y^c^> oJlS ^1 J jUJl ^ j^Jl JJaJI dJLjL^*>Lj 
jli t (Microwave) i_ ajj^^LLJI j! ^j^^L^Jl ol>-j-*Jl ol 2 . . \>" 
jS- t- j /ill cJu^- L^JJ tl«>o lJj>- I j-Jw? (Ills' i_j ^>c™<Jl i_aJJl k_Jj 

^Uai , Xaiu> j! C^iLS (_g jj-Vl ilSLi^JI j .JL>-I j ( _y>- y> J^Ji Ja^J 
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^j*. yJ>\ jl ^s- ^ j t IJlS^a j ! (Too Lossy) 3 jL»>Jl 3 jJS cJlS 
_JiJJ t^to) iJaJl o^Uxu-MJ Ijl^ jlS _yuJl ^ J^lj J^-jJ 
^Jl^->UIj ILSLLJI oVUalVl jU c(ol~J>!l jv-^r Jj-ia ^1 
Jj>J5 Ju>-I jJl ^jJLjSCJl ^ J^— o 20 j! 10 SjL-J^ J^*^ ^ la"..." 




jlS" jJjli. 17-1 J£jJI 
t j_« J^> ji l "y> Cj«-L>- JJLs t LgJL ^is ^ji COILS' 3JLpL~oJ| jj-SvJj 

(.(17-1 JiLlil) (Charles K. Kau) j!5 .ij jJjLU ^Ju ^l^Li 
^JUj t (Antenna) ^yl j^Jl ^Ujlj: 1 (J ^vaj^u y~\ >Li ^jll^ j 
*>L^ lJuf<j j! jL=^j tils' _ (George Hockham) ^I^-Sj-a ^jyr 

^^Ij-j- t ^ r «- cjLajJ-xj BjlpIJ s-U-o L^ljjJLj LoU t^iU^I \ ./? * 
4_JL»Jl SjL~^Jl ^liv j! ^Im^l j^-U L>_^Jju-L^ c-LJJl 

ilj-JI 5 jlLi j»J-P CJlS I J j^l oLfVl ( j-^- x ^ s 

JM>- <ul t j c j<^la tlSj !l5s~LJl j-rlrj i — i_r*^ j ' 4-L>_*jl™<JI 
.Jb-I jJl ^> jLSCJl ^ J~~o 20 Jl ^ JJL 
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3J_~*_> ^1 ^^1 ^ (j-~^ ^1 ^j-w^JJL^Jl 4^v_^*>J^J 

j^o J j^l ^ cl^Jl IJla j ..> jjiJuJl Ja-«_Jl i_aLJl j~s- ^JuJl 
: US' 1966 Laser Focus 4l>^> ^ <■ 

^Jl oljLii-Vl ^ j\S . J _JjLiJ j^jJI ,_«»7<l 
<Gj jjs (_$JL!l ^ ,s> Jl _JJ c |Jjl3I jl 3^ - ./? 5 3 ^ LaI jj>-l 
(Standard Telecommunication ^—oLiJl o^/l ^\ J - 7 zJz 
oU jJuw J^?- J.p ojJi <ujJ Laboratories - STL) 
j\ iJ^jiL" SLs 200 JjUj Lo jl i (Giga Cycle) Jl=-I j JiCL- 
i_Jj_a <uL STL Jl jlS i_jL^ jj .eJjL* 3LJ 200,000 
(Microns) oLi j j5w> jl 5-j*>Ij I* ^Jai ^JLj <_j>-L>-j Si jJ 

Jil jL~SCjl J_al*_o ji^l jjj-J.1 o-b^» <uJaj (Jia-o 

JJjJl _JaS qjI^jj .Si ^ j_^>-jil ,_UL*il (j* 5ill ^ 1 4™Jo 
^.j-aJI jil _ r ^J J . j j ^5C^ 400 jl 300 Jl ^ ^^11 
,^L>-jJl ( j» jj ^1 ^Ai ... 1 1 (_£Jlo a^^tI?, Jl 

L^_o_pi t v r 5s-«_>j L^-~j <L>ji k_*LJ a I jli jlS jjJlS'jJJ LSJjj 

d^>-jli-l ol^-jLJl £jjt ( _ 5 -o-^- <U^-jJl ^» jl Lo.S' .Jj g ... < 

^^jiSvj La jJU^ ^^-SwlSwl tL^rJI J j ^Lxji ^^j^- jil JJ-Jl (_s-J J 

SjjoLLl iUll Jviil jl ^1 Jpj .iJ JUVI J^Jr 

SjL»j- <L»5' Lj-jJ | _^Jl 4-^i^Jl SjL-J-l oli il _jil S jil jJ.1 
JiijJ i^LJJl jUaJ^/l cj\j^Ji- jU 1 1000 dB/km Jl ^Li 

olj_^P t j_a J_sl o_;L™i^ Ob il jj> jjjJaj 4jL^J| ^^i j»JL— " <*-jl 

. dB/km Jl 
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J y>- Cj\j*SJx-aj C->L~^J_« SJLP Chills C~9 jJl ^ J .i—sUVl 

5 jLJ>- ^LJJjJJ J j-^ -^W^^ ^j-^J j- 5 lS 

4JL0 JJjUs^ (.s^ j y^-Jl ^ b*-^ o^Sjj .oLJ jJj J^™jjJl 

(Donald dL-_S' jJUji t (Robert Maurer) cjj-ijj 
ZSjJ, t (18—1 JJJiJl <.(Peter Schultz) JjJj-^ tKeck) 

jL»5ol J-"L*-<> £~^J^ f^J • J-^H (Dopants) 
tJJ-i; **>UaJl ^ i j^- j_Jl J^>U<_Jl ^Jlp! (Core) ^ JJl 






(Corning) £J i£jJ, ^ JJljl 18-1 JiCiJI 



1970 (.U /J jJbj ^ ^Jj^ ujL>J o^<j! 

20 t j» ^1 jj-^* (_J ^-~o-> i Ja^-j c_aJ .,/•>" ^jS- I ^J-p! LjJJLp 
633 LJ ^^s- J jJs ^ j_J - ^ ^-L-a Ja_>- dB/km 
aj^../?-J| ^iU^I cj^lwajl <J^-> ^tyrLi-JJ j»jl«JI lJu& .j^>y\j 
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.^UtJl (Endoscope) ^jjSL^jJLi^l Ji« ^ rx laJl 5j^-Vl ^ 

jvJjj (Optical Wave Guide Fiber) ^ J I ( _ r >- j^Jl J^JjJl k-iJ 
S j-o 65000 ,_5-Jlj^ cjLjjJu<_« J^>-^ i^t^ ^j- 1 -* c- *-L>j 1 371 1262 

(1)15 jJ ^2- 4_J^ J^J j^Jl (_£jJ (S ^jLJLJI) Lftjj^lJ d-LSvjlj jj^O-J 

10 ^1 ^ i,^Jl ^iU^I o^UJl j! Jj> jVl 

.A—^bJl ^^JLxJlj ( j~oj>Jl oj-^s cj|jL>oj 

i_a_J Sp-Ijj J^js^jL; ^-LJjjJs 4_> c~ali (_gJJl j»l*Jl 

(Bell) J, ol^^^S^ c~«IS 1 1970 <_;! <. l s J «aJ\ yrj^\ JJaJI 
^ (LofT Physical) JlSLij-J i_i jJ Jj^ij 
4^_i ^pl— 5 j»Lwsj jJ-J ^Jws^Jo (St Petersburg) ^j-;—* j-^j c-JL- 
<J^-*-> LS -^- c - (Semiconductor Diode Lasers) J^v? j-» 

1976 j»U> .IfLi cJlS ^1 ^iU^I y Jil t > r *^ ^ ^r^J-^ 
^IjJ^I ol* JL-^L l_A;L$J1 Ji^ ^ ojL>J AT&T o^-f 
4J1_3<jl^NLj (j^jJU 850 (_gjL~j _y Jj ^ ;) * jwi ii-J ^iLJ^I 
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(Gallium ^jj-JJl ^pL^Jl p-JUJl ^ jJ! -JLJ^Jjj fU-va-; 
jjj tol SJ_*J Aluminum Arsenide Laser Diode) 

^.Lj aJj^1<JI SjL~>Jl C-J15 .(Repeaters) jl^io Sj^>-\ 

c ./? 1 a" Lo jU-j— < aj! t Jl?-I jJI yu jJ^SvJl J™-o 2 ^ Jil 
Uo^p Jb-I jJI ^ jJL5Gl J> J~~o 0.5 j! 0.5 J>\ y J>\ _^U-Jl 
.y^U 1300 ^Ju ^ J^jo ^Ul InGaAsP jjJ jIpI 

(Dielectric JjUJl t_^vaiJl JUjc— I 2L-lji j! 

j! j i jLz liJl j jiJl j! olJb Ji j!5 ^ j» JJ-^ Rod) 

i^^JLxJl jjill CjLJuj-Lp ^ £j_si>j-<Jl 1 JLa> t j^- j»Ji |_gjJl tl~>t-Jl 

IjL^j J ^-1 ("W^ J-* ^TJJ^J J^J^-*™-' J^* - tlr^" 1 966 

^ybill (»UwaJl .(Sj-UcJl ^^'Vl ijl^&l SjLi^l 

^LviiJl 4ij^iaJl Aj^^aJl CjLJj^SCJ^I JLjCU-I jVl ^-vl '(.SjjJ^I 

^■U JU;l jj-L 300 JjUj U J^>- ^k^J (19-1 JiClJl 
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.fl .^f UiiV j-ij^ j_i i_tfj) oUSlI 19-1 J___l 

(corning Cable Systems GmbH) 



^^_Jl Jsl^JI JJ_J V-L-Vl ^_LJ| 2-1 

^ fc_o^ J> IS 

^rj-Jl JjiaJlj jJlJI 20-1 J_CjJl _ r $ii i j .lfJ*>U- ^ 

.^j^iaJwj^S^I t_a.ia.il j*>VSLio ^^jJUiJl t-yJsS\^ 

JjJaJl IS) ^-Sj-Jl *j_siJli i.20-1 J_?LlJl __9 ^ U_Sj 

^j^r - 1 j-? 1 -" j-* (j-"-" jj— 750 J^ jJL» jJLi 100 ^y^- j_«Jl 
I fc_^>_j 4_*_j.Vl iili'.) *J-»«-l I- 1 -* fcij-s I-J^-jj .fc_i_JaJl 
L^.Jii_L_J jA\ (^JU 1600 ^ 750 ^ J\) (Infrared) 
Jpli JSLiu _ r t^- fcJLJ^I jl fciiiij . fclJJ 2u^_Jl fcJLJVl 

,^j>- j^Jl J ^JaJl iJlA JUjC~-I J^p 
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j! ^jjLo^SJl JupLLJI j! tSjl y>Jl JUjcu-Lj ji>J Ujlip isLkJl 

«t ./2 g -a-^JwoJ I SjL™>Jl 1.5 ^ys-L^-jJl jwiJl till— Jl tl)^ .(_£ jj-l JjSL^j-j 

LJ jijj jl 4_;LSL)L IJla ^ (Low-Loss Glass Fiberoptic) 

{y> J ./>\\ olj~oj j^U^o 4jj LaL^^ (Bandwidth) L^- y> Vj> jS- 
■ iS '•— *i J^^"J <_s* o- 5 ,?^ j-«Jl J l J?*Jl 

^yj iJS\Sj c (21 — 1 JiwJl) aJj-AJI is-j^Jl j»Uaj jU tJjUU 

t c5j >/* .-11 L_iJJl dJ_L« j t«i«Lj)) JL-j^ jL^jf- : 
JLJLl^I jLfj-j i (Regenerator) -^J^ill jl jLf^rj 

. (Receiver) 

LoL>_^5 Oj-S^J (1)1 jj^OJJ t * J ygJl jJw2-» J-A (Jl—xjNl (1)1 

jvJoj .jyJJ J' (Light Emitting Diode- LED) * j ./? U LlpL LjLj 

(Binary Digits) iJbiJl aUj^I iJu_*Jl oJla J1*j t j ^»UaJ 

aUkj ( _ r «J jJl j»l 11 L&Lihj l _ s ?3\ ( j Ju-I jJI ^y-oi jJl i^l) 
j! <l«_«_9 jJI SjL*i^/l ^LwJl jl j >- J^>tj jj-^j •(_P^ J j ( («LwJI 
■/? ; 5 jLil ^1 (Electrical Analog or Digital Signal) LJljL«jl!I 
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(1THU 



10 s — 

10" — 

10» — 

10" — 

10" — 
10" — 
10" 
10" 
10 M — 
10" — 
10" — 
10" — 
10 r — 



(1 GHz) 1 <>'- 
10'- 
10'- 

(1MHz) 10'" 
10 ! - 
10' • 

(1kHz) 10'- 
10 2 - 
10 • 

o- 



■ Sy^l jJI Fm 

. AM ^W- r 



' (nm) 



400 



-455 
•490 

■550 
■580 



■620 



■750 



800 

\J\ olwjJl 850 



Jjo'LiJI oljLi^l obi^'j oUj/ Jl_ji1 j^Jaj 1 _ 5 ~-^ a -*-*J j-g-SCJ1 ^jLkll 20-1 JiLiJI 

. (Cable Table Pty LTd : 1>JJl) 



. ^L-l io^tf oL>-^ ^Uaj 21 -1 JiwJl 



^ j j^ojJlJ 1550j j^jJlJ 1300 ^Ij-^- J-?- _«J J-ivaJl ^--*j^Jl oli JJ! jjJl jiO j 
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^j-^aJl JL-jVl Jr^l ^ 1$j J-*»-*J ^1 o.Wjc<JI Jl^s^l ^Sl jU ^illjuj i j_j5LLJ1 

. ^ jJU 1550 ji ^ jJl; 1300 i ji. jJU 850 ^ 

i jj-^ lLLL^JI i ilbj jj^-ojj .4jjwa-Jl SjLipAJ (_^>- j-o 

j-o SJLp j! t Uay^aj- £j^v2-« jT_L=rj (>» (Single Strand) 

5 j-j<— i ii'Lo— ^JU^ M Ju-I jJl (Fiber Optic Strand) ^ 

.(Protective Coverings) aJIj ^ J^j^Jl ^JJJ6 



0U il^j^po ( _ J xJl eiUbU dJlLJl Lay^j oJ_wo_<»Jl 4jUj>J| j-o f-^ • 'Ua^'^Li 

. ^jyVi iJ5L.l & jisl ji ckj J! 



ciJJl y j^s- ^ y y>S\ SjLi^l J-i^j Ujljo i (Regenerator) 
jj jU .l^lSLi SjL~>o IjiJj (Attenuates) jj L^JU t^^^aJl 
k_i jjcJl t j5loj <L£ j-x^j o SjLi^/l ijLs t J^*^ 1 

jl (Terrestrial) <j_^JI LJaJ^l ^ Si y> o L» SjIp j t ^j-va-; 
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y cij-^ 1 ^ ^i^ 1 all M-*^' ^j^ 1 SjLi^J SJLlko 
aJL- iJli y> kJ>yc <lL/3 j jj Lol jj& ^pj./?!! c-a-ilSJlj .aSLjJI 
(_5jj^J ^ j-^> j>Uws j! t (Positive Intrinsic Negative - PIN) 

. (Avalanche Type Photodiode) 

.22-1 JSLlJl 

IwApLa^JI J^-xJLv-j Cy J - ^ 'j g ^ iiUs ^Jj (iJjwaJl CjI>-j-«J| 

oUjJu^ ol_^i ^SliaJl oJla ^-o^j (Multiplexer) JL-j^I iJb<i» 
c~to lip j .oLuJl ^j^nj ^yj .c>L« jJj<_« if- j_o^»c^> j jScJ 4^_>LiL« 

^1 jju_> j! j-SUj (Optical Fiber Waveguide) iSj-^>. <*r y J^- 5 

.Sjlp ol jAS iiL~wo 

oljLiNl JLJLl^I A^Pj t Ajj ./> Jl 4j_vs jJJ j-^^l ^ijJa-il ^yi 

JLojCU-I J*>U>- ya) <LjL 4iUs ^J^ -^d-^" (j-" J t 4-uj.,(?ll 
j-oj ((^j^aJl ci-iLSJL (^^o-v-j j^^wajj _^^J^I SiUaJl JiU j» jJ^I 

cjIjJls ^J^ SjLi^i/l ^ j^j t j-jLxjJI iJX~£j£ y^tj '•^ J> ^ !j , ^ 

j-^ iiLis (J-sLi jL^" J*^i~ y Ig » o jl iS ^UL<JJ jj^oJ 

.(' alLgJl ^pU^ (_gl) y$Jl 
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Jjj-^jj^J)!! SjLi^lj Jjj^aJI JLfil j-Uw 23-1 JiLiJI 



SjLiVlj o^aJl ^iLJ^I JL^cl- M iL— L-Vl j-,l*«Jl 
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. (Potential Difference) Jt$>Jl - ^ylj^Jl JjjJl • 

.<j»L^ jAj jlf>- • 
^L»~JaJUJl j iJl^iUl J^isJl AjUasJI 1-3-1 

jjLo *)1 LgjU t 4-JSL j g ^ CjLjx-.i CjL jj j_«JJ Jl?-jj 2 4_j| Lo_i 

j j-S\J La oLc- 4— jLi j g Sol J jJL>Jl j! <LjL> j ^ Sol t-i^sl j-*JL> 
(Light (oLjL>- 4_jjJ ji) JLp cr jL> J -£j> jLJ oli ^ lsy>-y> 
iJj-ljJl 5j_j^JI oUis-Jl cjI^JL xjs l^as-^> LgJl 1*5 . Voltage) 
j^j-Lp 5 jit j t(Endo- and Exo-Atmospheric Pulse) jL>Jl j 
. . . cj\S j>^Js\j j>^JI i>JLJl i™JiJcJl J ji>Jl jU 1 dJUS 
U5 .oUbU tij-s^Jl ti-Jl w>L»- ^ _^ib LgJ jjio t^Jl 
j! LgJ £^™> U i ^akll Jl _p-t M i^vaJl jU^I dJ">Lj jl 

tojj^-j^jl ^L^^SJI iS^L-^l jl jjJJcJl i jQaJ I OjJ>\~a ^ijJo 

.OyJl 3^J«waJl oljLiNl islixll J» jii jji ^0 

o-L» ^L»J t£-l>-jJl ^ if-jlv2» 

jji ^j 1 oljlkiiJl (_jL*jl jl -LpLa<JI 0 JLa-P-l JJU jjljj-llJLj <LJl<i 
^JaJl) .SjLi^JI <up jj jj jl (_£ jX~~s ^ ^^Lii^JL dUS t_™~L> jl 

(24-1 JSLDl 
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QA photOS io-Uj) jUai JiJ Ol j-b>- iilw Jjj-aJI oUSlI ibU 24-1 JO 

(Ltd 



( j*ajb>tUJl ^JfcjxJl 2-3-1 

Jjji^j oayJl ^jJlp LxJs dUS jujlxjj iJLi-iL^ La (Coaxial) 

./? a ll jJaJl) j-«Jl (Wavelength) <t_?- j_« J> Jlp l*_J> dJUi 
20 isL~a JuJ J^IS JSdio 5Jj~L« ^ LjJ ji jli ^(^yltJl 

(Attenuation) j^jJl i— i^aj Loi*i tikaj ^1 SjLi^l o>uj 

UJb 
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20dB/krn 1 Jilj^ = lOdB/km" 1 ciJJl J-S 

(Optical Power) Lj ./? . II iiLkJl jl j_a dUS t_~_~Jl j 

dB[optical] = 10 log (P out /P in ) = 10 log (l out /I in ) 



dB[electrical] = 10 log(P out /P in ) = 20 log (WU 

: j! Jl 

dBm[optical] = 10 log (P out /lmW) 

£-.1 Jl o- j^Jl ^ jf- JL- jl 3-3-1 

^*>L-Vl 5 jJi ^ ^iSl S^^S 4<iJb _/^l k-3 J2JI Jl L^r- 5 J J 5 
J_l*_Jl jl ?dUi Jlp JtL> .j^JI SJl^ju ii!>L-S/l j! 4^-U.Jl 
IJu&j t4_JLiJl (Gbit/s) a^\j c~> Li_^- j_a JL-j^J ^zf s I\ 
t j^Lo-j <ul j-^ - t aj-^-JjuJI j^j»c_qJI SJU»cJLa iS*>L>iVl j»lJL>nj^L ^j^^-o 
^j^Jl JJjJl JUjcu-L; AJliJl J Co U«~r 10 Jlp jujj L> JL-jI 
J c~> 40 Jj JjLx^Jl IJla SiLjJ ijUJl ^ yfJj t^g^waJl 
.k_oyjJl JJix™<Jl J c-j U~>- 80 Jj tijWl 
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4jj**aJl *_iLJbU jljJL^aJl p^*Jlj jj^l 4-3-1 

oli LfJI ^ysj aj^-aJI ^iU^I i]*>L*V ^ ^i-l ly^ iJLa 

l jv-La 3 jJLs- Jl J-*" 1*^-* ^-"^h! <_y^ j»-ij>iiJL™oJl j ^j»c_«Jl tiU-~Jl 
lJ*>Ip t _ 5 ^J '(J^> 0.2j 0.1 j-j (_yjJ.il dlLJl _JaS j~i 

0.50 Jlj 0.25JI ^ j-jl^j <bU tdJLu-MJl ^y-^Jl JaJUJl 

Jlp diii Ju^jj iJb-ljJl J> (»l>ji^ HOOj 350 

J UjJlo 015 I SI ^1) iji^Jl ciJJl j! ^ <.^|jjk^,l -jj ^JJl 
t |Jl>- iLJii (Strengthening Members) 

<• J^—jj 1 13 j-*-* Jh^*~^ (_?^ j^^l^tJl iiIi~JJ olj~«Jl 
j! i_~j>oj • (Duct) SLiJl jS- k_^>^J tl>t ^^-^ ti-jJl ^ilLJl 

^UjJI dJLLJl j! JiJl J^L~~-> _^l J^U i3L* j 

JSJ ^ 400 Jj_kj ^-Ij^-lr Lo Site 1000 - £jjJl ^jij^ 

jl jJ- . (Frequent Joining) lj £cj> lk>j IJla t_JLkoj t l^ia SJL^I j 
t^l) ^-51 ^ jJs 1^^^ cjLM lJ> jwi ^iLJl (j-^ ii*>L-l JLq_*jl~-I 
iajj ^Jl i?-UJl jjj 3LS J*>li- U-r"^ i^-iJ '( 2000 
olilj W i^Lva-aJl J^Li^Jlj J-IxJl S-ilS' jl Lo.S' i (Joining) 
. Ji _pJu J^-ij iviikia Ls^jI ^Jl . . . (Cable Drums) dJLLJl 

aj^-aJI > sLJ^y I ii*>L-V i_jLa»J| JjjJlj ^^-vaJl j»->^>Jl 

.SJbJL?- obi ^Jj o-UJl jjj 
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£^JI iLijl 5-3-1 

jj>-\ k_ t4-SCL-*>0lj 4-SCLJl O^lwaJ^I <U-lajl ^_wo ^zj JlXp 

i]*>L-l ijjj-o-; iJjLLo jLjlp^I <^-*j ^^wa-Jl ^JLJVl i3^L«l ii 

.JuVl Jjj^ 4jj*aS\ i 9LJ*y I JLjC—I 4jiJb«j ^1 4sLil t^UcJl 

dJLLJl j! ^I^jJI dLL^ Ujj Jilj L>^>^ ^-jwl '^LJ' °- )Lf> 
j! jjU>t^Jl iJbCLa dlLJl ^ 3^1 ^i«Jl SjJLaJI CjU jJm^Jl 

.Jj-jiu jji ^y> SiU- i— S^j |_g ^./? Jl i— «JJl tiiL- jU JjtaJLj 

dil~Jl 3 jJ ^i-x-J? L^j-aj J->L*-j) (High Tensile) i-JLp J_j. 3 jJ 
S oli z>\ y> ^1 a ji ^ t V^jj\Ju> (jiv^jj (Kilometric) (_£ ^ ^JLjSCJ I 
(_gj.,^ Jl i_iJJl oli t (-b-b>Jl L^i L>j i li> jJwa>i JJU- JLi 

j cLw^>- k_«S' _yJlj J^-Jl 4_™jJL> 'Lo_^_« Sj_w« JbJL>njJL I j-Aj 
L^aJl >_sLJS/l jU t(y&» tol^iUaJl ^) L-L-I St»Lp ^L^Jl 

^Urfsai J>Ji 6-3-1 
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kuS^jj t (Potential) i^lSJl aSLLJI o j: Si\ olij^iJl (Bridging) 
(High iJUJl idjiJl Jj^>^ ik^^J ^So>J Jai- J^P J-°-*d (jl t*>&> 

. Voltage Switching Station) 

^1 jj\ ^ Ism S j-iL^s L^3i t j5lojj 1 cjLjLo_^\JI ^ (j-^j 
(Corrosive 4JL>Jl *lj_^-^l jJ-S^ ^ j-*-^ j! 1 g : 'n-o-ij tij^jJl 
^SUjj .L^jLio jlSJl jji iijLo-^l J^U^Jl ^ Atmospheres) 

L ^AaJ^jj^S\ ^I^SpVIj J^ljdl JU* &Ua^Jl 7-3-1 

.^jL>Jl ^ a^jj SjLi^/l j^ju jl Lwil^il J«>c^™j <bLi tiilJJj 
Jj_p J*>U- ^ t-sLJbU (Tapping) ^ jJJl J^> jJl Jc-i^ u-^-«4J 
ix^Js ^ ^j^sJ)\ J-vjJl JUS1 pi tdiLJl ^ t^J^' 
dUS jli tJ~v?^Jl ikaJ ^ J^-^J i-iLJVl Jjj<j Ujupj .^JLfVl 

Sbl jl (Optical Time Domain Reflectometer - OTDR) l _ r J oj Jl 

< ^™JslJ^j j ^JI (Crosstalk) ( _ > ijj_ijJl JUj^I jU t^y^jUJl 
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ci*>UJl L g J JL>4-~i <-iSj-^-i ^j-^ J-*- 2 ^ ■* JL r Jl 
j-o-a) diiJuj tL_iJJL ia~>o Jill ^jUJl *LliJl j! ^jSLjl^^LJI 
.oLJVl ^ (Optical Crosstalk) (Sj*^. J~iy~^ Jj4^ f-^ 

4jU>JI 8-3-1 

5-JI jJl ^jjJl jl s^Lj-^SJl 4_>L«_>Jl ^\ i^-L^ -^tjj 
.^l^JxJl y (jJ LfJl 1*5 'tij-Jl L^wi jj-aj t (Interference) 

4JUJI oljiVlj JsjJsl>J| Jwal; ^iU^I £s<9j ji^o-jl J^i dUJbj 

M Aj^vaJl >_sLJS/l *j">L-I jl .(Ground Loops) wjS/l oLil>Jl 

jjj 3ij^-j^Jl aJL^^sJI iS^L-^l jl i_ajIj^JI oJLo.pI ^ 

.(25-1 JSLi J&\) oljLil Jkid; jl jJLi 

jj& lJLJ^I ^ JL^jJl J^L>Jl jl Lo_; <.(jy>-\ ^-^LJ j^j 

jl j j_~J>\_a l_ £_J 0 ojlj_»i jJ j_j jl jL>c_« JL^-j_j *>Ls t frj .,h \\ 
jJLi ;Ai t y^iuJl Jbc-iM] isi> ^ ji'la^l JS\ ^ l J^>- jJajta 

4_JL J ^_S' cjULw' <_gl j W w J-j-jj *y Lo-S' t jlj-jJl JLxjlJ.1 

Jb'UiJl dJlj ^^Jl dJI 9-3-1 

^ U Jl^> JiLio s^JcuJl SjLiVl ^) Jb'LJl ^1 "AS jl 
JiU JUjclJ Jt>U- ^ jl 4j_ r *aJl iSlkLI j-iLJl JjJloJI J*>U»- 
isLkJl (Modulate) ^y^wiJ (Electrical Subcarrier) ^lij^S ^ jJU 
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MS' jLo-xJL-l t j-SL>_>j cJ j Ja-*j (Binary Light Pulses) 

.l ij ^zJ\ i_sUVl JUjcu-L t j c iJl 





JJL^I JiUaJI g \j~a^ oUSlI JU 25-1 JiCiJI 

j! Ujj i^^UjJI ^i~JJ (Signal-to-Noise Ratio) *L^j-s^Jl 
t (Non-Linear) hj^j j^S^\ ioJkj^l (Distortion) 

aJLp oUjJu<^ o^Jj<^ (Support) J-o^>J jl Aj^waJl ^iLJ^I 

.4 a->doJl j^jl 
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JJLw<Jl iw-Lv^- 10-3-1 

pMJl jl k-^-o tij-s^jj ^^^1 ti-c-U iS J>-\ "°}?° 
3l_S'l_>^<>Jl j . !l JL»- jVl jl j >J (Inherent Stabilization) 

SJljl 4_Ju_& j (Single Mode) s yLoJl ia_<>jJl 4-«JaJ! ^ (Simulation) 
LJj\->j-$S La b il j^o ol^LJl ii j j-*.* (Demodulation) j-wo-yiiJl 

L0J3JVI JLo-xJU-I JLLp J^JjjU^oJl <t_w^l™>- ^3 J™^i 15 J_™0 
y£J)M oljUVl j i^aJt oLftfl [£jl~A 4-1 
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&US3I 1-4-1 

cjLwo_SLi 3 ji\ <L£_LS\_« (j-jjl j-SvJl J^j i_$0 a-JI 
oljil IJj>- <LJlf- ( jj-SLJu^ Sji 910 JJs ^ SJl^lj ^j-* 1 

^ya^siJl aJU-pj J^ws^lJl 2-4-1 

jV>^ jX^> LwmJ 

jJaJl) jL^^I yjjLj ^jAj tJ^ijJl ia->jJl <L-L>_P ^j-^ ^^-i OLS" 

JLiJl Jl^»- 3-4-1 

Sjj^mJI Jul j ^1 4-4-1 

tj^Jl SJLaL C~~J 4_.jw2.Jl i_sLJ^I .-J^LJ j! l_wsi> ^_il jJ 

^ j-£Jl t *>U_») ^jlJlaJ j-Jw (Connector) J_J? J_S" 
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c->*>L*2j jls t dUJUj .^JLsJl J^>l*Jl j-a j ^jwa-jjjJ^SJ^I 
j! (_gJLjl jljo iJbcuJl jL-jpAJ ^iSl UL>- J^c~J aj^-aJI i_sU^I 



oLfyl ^ oidll 5-4-1 

dJJJUj t4jjwaJl i^-j^Jl J j-kJ SJb jVJk jJl Cj*>1»Ij<-« jl 

.^iUVl y cJ^Wa i Js- ^^L-l JSiLij i_ iJJl 
j j^o L^wa-Jl ^JLJ^I JjLiJ iislkJl ^ b «^ jl 

dUij i*_Ji!>U ( _ r >-j_«Jl JjJaJL 4-jjUL> Ijl?- 4Jl^Lvs> (27-1 J^SLiJl 
(Microscopic Imperfections) § >^>Jl oLa j_^Jl 





. (Rayleigh) -ullj SjUai-l 5 yXi 27-1 JiCill 

-L^La jl W : ... oJl (JJjjJI j! <*-J-jIj ojl ■ olj—a t j_« j^ 
ibjj 4_>-j.> jlj t^^-j^JI J jJaJJ ^jljJl £-* L*~S^p 

■ Sj../?<iJl 4^>- j^jl Jl jJ»Vl X* ^j^A jj 
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dJJJJ .ijjjl 4_>-_^j! Jlji^l il&li oju» *Jblj 5jLku*l 0J . t £_pJl ^i">UJl 

. JjSlI irjaJL ^iJJl ^ JjjSlI >J >J! 



jl < rr -<j tiiLkJl Sjl_™iJ ^j-l j-» c-i-LiJl jl 

.<uJn>t* c->liL~« oli cjIjL~« L^l« "*-«J-^>^oJl LljjJl oli «• j ./?ll 
iLJ^Jl <L5lijJl 4-LiaJl JU>j<jl^Lj 4l5LL<Jl oJla ( _ 5 Jlp t_JucJl t j5^*jj 

.(2 J-^Jl ciJJ iiUJl 
<jLLo j (Modal) ^ISLi j_a L_iJJl J * j-voJl SjLil JUiJl jl 
iJU- &i L J^ . (Waveguide Propagation) t y»- j^Jl JJjJl jLi^N 
J jjs ^Jai ^ ^-iSo j-~Sl diLvJl __Jai jli i^jJlojJI J ; . JULp 

JsLoJVl .>j_*jl» JL2jlJI 1 g : ■> ^-^j dUJJj t ./> . ll i^-j_oJl 
.4j 5_vfUkJl ^jlpj— Ja^J J-SJj t (Multimode Propagation) 

oLjj^SvJNl °J^->-l ' lS- 5 !-*^! c~^iJlj c-i-JJl ^jk^j 

cjLJaJl (J-* 1 t ( _ 5 -~"L~»l J^Sv-JLjj tj_si>L>Jl C~9jJl <j j . 1 1 
j. ./? all ^y>- j^jl J jJaJl jl «•! ^^>j>Jl C~>o 4j«^iVl i o ^j-SJ I ^y^o..xJ 1 

Jls> SMS pyj AjLAjlk 850 Lk*J j jJlJ 900 J\ 700 t y>) 

: _^^U 1600 J\ 1200 t y») c J^^_LJl ^^Jl J A 51 

J JSLio aJuIj Sjlku-I fJ^X •( ^ 1500 j 1300 Lk<J j 

ojL-^p- jj ■ <LLj ia 1 1 j_oJl J jja 3jL™i^ ^^i ,/7~*j>*i\ 

^jdl Sj»- j-<Jl J jJs UAjI ^Jl jJU 1300 Jl 4 2 W : < jllp 

Ul o^J 
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.jUJl 11* jUxu-l a^J ilL&LJl iiKJl j! VI 1^,1*1 
(_g ^1 (oUlJii) ol jL^- 6-4-1 

SjL~i>- 5jL~>Jl ol* jl .c aJ ^r^J J^- 5 (j-°LSo«_)Vl t_™~> 

JUjljI J^J i^_<Jl ^ 4 ^1 y>- (_gjL~j j t (Fresnel loss) Jjl~* Js ( JJi) 

4*_si>j jjSloj ^^U- jl ^51 jj-j^L?- iSl^Aj .^L^-jJlj s-lj^Jl jj-J j-rfi 

jixp 3jL~>JI ol* ( j^21aJ ^L>-jJl ^W.ul 
Sjj^aJl oL»j J^ty^ SJUjJI oll-JarJl 5-1 



^Jl oU^s^JL jvi^JJ Mi* aj^^JI oUVl Jai'Jl 

J-/ 5 j-J t j»jJlaJ| j»l b'. )l ^Ji i jjj .,r?"Jl\ CjVI C^il^ Jij .j^-Jl ^jiJJ 



88 



ii j-vs y> y_j ./?"Jl Cj^I jli jVl Lalj .Jj^JiJl j~S- ±S*>L^I j-> 

■jiy^ ill J*>^ (j» ciJ £-0 (Concentrator) j-S^j 
j j ./? )l jl t j_SLo_> jjj_v2j ill 30 ^jJl^^ jli t <l«J_p 

i S\ jj |_g JJl ^a>il-xJJ Lj 1 Ja^>jJl i jju> c jLJJI j-j* iS' __7>>^«-ll 

JLaLIj jl JULj t LaJj^j ^jiil ill (_gl jLi>o jl oLiLiJl 

j»Ualil iJuas jl .Lftjbj»l ^1 ^jj^aJl ill lgWa:lj ^1 a£ yCJ>]\ jj-vflJl 
<uS\^>_> Jj 1 JaJLs la OiL>- t j^- *(_gjl jJaJl '-'^ qA>*^>\ <uS^«_> 2 

.i±oUJl i^L_^ CjUjJuw ^Joxj jl liiliS' 




Jjli' Uajl i.JL5l) Sjj-^aJI oU^L o^Uu'^I olSLi oU_^ 28-1 JiLill 

. (GMBH 



oiJlflJl 1-5-1 

olSL-Ji iolp iL>j<jL™<Jl i^U^I iSM^^L iijULo ./? J I 

(_£j^>s-«Jl (jjJLw2-ll CJ*>LySj t j_a IJbljJLa \j~> liJLP jLs I 1— AjL^JI 

i aJL^Jl o^Iju ^ -k>^ ^1 (Long-Haul Coaxial Trunk) Jj^lJI 

.(28-1 JSCllI J&>\) 1>_ t a)\ iJUSfl j» cJ-lL-I jlS 
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<U<ajjjJl i^-j*Jl CjUjAJ oLSwi 2-5-1 

JLj<-Jl JLjcl^Lj ojili jjU^Jl Ju>clJI jLikJl aSLJ. ii^L-l jl 
iJjij^" 30 J! 20 Jlp ^ 500 j! 400 JS (Repeater) 

.Jj^^aUi^i 30 ^jJl ( _ ? 15' (JLxjJ <b<_^ JLuC-xLj t Jax3 <U ./? a'.i 
( J_L~^ Jj i kit ^ys-j-oJl J^JjJl jLo_*JL^<L> jL^j^i/l 4j<_^ -AjJj jj-Jj 

t j5loj jJloJl ^ S^v^b-oJl Cj^/1w2j^/I ^ * g < JjJb^jJL Ij-Aj 

JL~-j^Ij t (Videotext) j_>JL-_aJl oUL^jj t (Video Conferencing 
Jlwaj^l oLSL-ij t (Video Telephony) ^jJlJJL J^™«Jl < __ s ^JL^JI 

oL-^^J-aj jJ-Jl ^Jw^-P ^ wwU J^~^ U""* 3 ^ ri ; < ^->~ j-oJl 

^.p (jUUl)j (Cable Radio) ^SLLJl r _>\ J\ dUl5j t ( < *_^k-jJl 



oLj^ajj ^^0" J * a "U >>< > 6-1 

^1 4_™jJL JjJb>cJL iLsf <J IJlAj .^j^aJl] dlLJl Jlwajl ioiaJ^ 

.(29-1 JiCiJl) oIji*JI J-ISS> olSLjJl 



ajuisai a^aJi isLiJi 1-6-1 

^_9LJ*y 1 Cj*>L^>jJ lilL^L^oJl iwJli» ->Lojl it\jJ-J>\ 

(Voice Over c— i j-ij^/l J j-S' jJ j^j o j ll j i^-^Jl 4_JL*Jl 
4_SL_^Jl ^. ./>" j! *LJuJl jj ./? t dUJU j . Internet Protocol) 
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Jjjj>cJI c->LL>_p (Optical Switch) ^^waJl JJj>^JIj ^^iJl 

CjI j^Jl 2—6—1 

JuU 




SO-** JUa;) ^ 




Jl iij*aijj&y\ oU_iiJlj i_ j^iJI J-S: Jl 29-1 JiLiJI 
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CjU^Jl»uJI Jjai ap j~» 3-6-1 

jJJa! ^-wo../?-jl SJu- ^ ^ (_g^vaJl k— 4-1)1 ^ ^-i^T ^jj liD^LA 
Jj«j! CjliL~a ^Ji\ CjU jJm^JI JJLo jl j^j (2 - cxJ) aJlp 

.^Jj! AP^—jj ,_JL>Jl i— aJJl Alio U-o 

J-olScJl 4-6-1 

Ajj./? Jl ^vsLjJl t j^J iXf- J^lSo ^jJ-f-J Ja^kjJl i ^X» t£j'S* ^ A_>- J-«-!l 

J*>L>- ^L-Vl S^LJl ■■> ^jJlp ajj ./? ; -j j^SJ^I j^LjJIj 
Axis' jj-a cJJ-9 jJ L^>-jJjJlSCl]| oJla jj W" jli t (J-^ 9 j *LJlp 
J^Sdo ^Jj .. . JiJjjJl j_o<_«j Ajj-rf2_Jl A-oj^iSvJ^/l o^/^>c_oJl . ./?" 
^-UmJI I ^iS iiLA jU t Avixi^uJl axISJI AiU^^Lj .jj^S 

~*jVr\j (Modulation) jlS J^lSiJl ojL'l £LJ*jl 

ixiS c~vali Jj tJaxi jk^e>\ ^-a"" j»J t _^Jl (Switching) Jjjj>^JI 
_,J5CJ J>Jl ^ '^^Jl u>US\ ^">LJ jl ^! tAilkil ibl§^-l 
o^l JS'ULaj i oLijJj<_oJI JJLi a^j^j aJjloJLoJI ^j-JI J^SLiLa 
^~S jji «-bl ^ y^z^ j&\ aJUJI Aj?- j^Jl Ajt~Jl ol i aJU jJut*Jl 



ijjj-ll ^U^J^I ij^ajuj ijj-rfjJl ijUVl Jtjj^ ( _ 5 JLc- S jJij LjiJi iJjVl J-vaill ^ 

oL^iaJ ^ ">LJi ^liJl J ,<? a II j .LgJL>-»ju»l j LgiLl^SI ^ I _j^_»L* 

(.LwJl) o^Ui-. j i ((LAN) 5JU«J| olSLiJl j jjJUl) o^L-^iJl 
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i^L^Jl J^i dJllll j ^JLlI J> JiVs- ^Ul (Euclide) ^-uli! <j\S 
j! dU-LS' Ji^^j t '^Jlp L>_a ^ISI 4_L>wi LoJSb jJLj *LJl iS^.; j! 
.AiliS" ^Vl -k~*jJl ^ (^-Soj jl) jJb <uls (^rjJl j! *Ul Jia) 

4^>*JL*>Jl "Ij 43 J j-*-" <Uj JJ*Ss~»i^M ^3 <L**j_La ^3 l_oJ_*_aj 

j^ljjJl jJ& J t <JU-pl ^^1 ^ \ I ^Jl^A 4j ^S^a pUjI ^ J 

- j-^lj^Jl ^ j_1j> ^Jll!! cjj>J! ^ j-ij ■ {Elements) 
I g , i ^-^r (Comprehensive Treatise) iJL«L_; ij>. jj_kl 

oL^jjJl j (Postulates) oU_L_JI j i^iyUJl J ,, *j~as- 
L^-«Ji ^1 ^JbJl ( _ 5 JLp jL*jj J5 1— aj-a i ji-l x»j Uil yjl J-ii (Axioms) 
jji j> _^Jl y6 U5 (Aaxiomatic) i_4j jJl ii. ^JaJl o Ju oil Ji j ^ jJl jbijJl 

JJu Ijj^ip ^ oLwi>LijJl j» jIp oJ L^jJ U5 t ( _ 5 ^_UJl Jj^JJ j^L*^ 
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(Claudius ^j^JlLj ^ j^S j»Li (_p*>LwJl ^^Jl 0 ji-il 

^Jl ^jljJl ^IJL <.JLjiy\ dlLDl jJLp Ptolemy) 
l^J iLULJl ajjIjJIj IsLi-xNl <ujlj *_jLLiJI b .» jJl ^jJl^ L^-i 

.(2-2 JSCDl J Sy»Ui]|) 



^1 1? '■ 11 iij <LXj j I? ' ^L^w^JJ <LX_~sl j-"J <UL**lji 

(Earth u J?j*i\ <i£y jl (Geocentric) ^^j^M ^jSj^J! 

j-a— lia— 11 »l ij : 11 j^-L> LAjI 5ijj-»-^Jl i- Centered) 
■jSy ^ ^j^l jl LS Le- <j j b : 11 ^yzsJj . (Ptolemiac) 

j-l I? : 11 eiLl^S'L; (Nicola us Copernicus) ^j-SLJjjj-J j-S^-J f»U U._llp 1543 
JLs-l j_« (Sun - Centered) ^-.o-^Jl i_>j5 (Heliocentric) ^yS LJ ___iJl 
(Almagest) p-j-l-aJl ^ j^-lk-Jl dUUJl jJlp ^jU5 j to^rjiSGl ^j^_Lkj JL_e! 




t^L?-jJl J±a isLLi SiU * j-^aJl Ujllp <*Jl ^LxJl oJu& 

lg jJl j-^P »J ./> II |j_A J-a Ij-;-;-^ l*J-?- jLj t(*lj_fJl *>LLo) 

^ j .^iLLiJl 

. (Incident Power) ikSLJl S jJiJl ^1 4„>5UiJl (Power) SjJiJl 



^Jco" (Glass Prism - ^U-jJl jj-ij_Jl j! t^lj^Jl t*>Vi») 
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^ jJlS 300,000 ^lJ *j^aJl ^kLj .£1^1 ^ 

.c_aIx>^ j-^5\jo <c5\Jj 

jl j-Nl t ji>-I J5Llj iL>->Jl j-» J jis JJ2 jl Lo-; 

^3 jJ&Us> jj& Lk5 LLJs ^J^L™*j I ol j—u La-f- i— aJji>t-<s J^Ss-Io ^™5\J™» 

.1-2 JSCUI 



j—Ssjl ji f- j^Jt}\ ji oiy^Jl ^*Jl j t JLp jl£>i ^ ^LJl ^(^Jl 




i-jJl ^jwii! (Wave Lengths) i-^-j-JI Jlj^SU Jii^JI icj-JI 1-2 JiLiJI 
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^-IS^Ij 1-2 



J.,c?1l 




.iJliJl isLLiJl SiLJl 


^jJzxj j^^j • 












n 2 


jL-SOVI Jylj 1 \ 


\ .CJl gU-iJl 



^jJlp J-oJl^j t (Refraction) jL~SCj^l *Ll>^I IJla ( _ r< >_™jj 

(Refractive jL~5Ljl J-oL*-o I4J SiLa ^LS jli t dUS 4_>^_jl> j 
J^L>Jl jIjJLj *_->L~>J J^>_*jl™j L^j jr?*-° Index) 
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jLJW\ JoUo 2-2 

n = Ja~> jJl 

^UjJl j ^Jl (Crown Glass) c-jl^jJI JJls ^_U-jJI ^ £_U-jJl 
. 1.6 ^ iJb> ^1 (Flint Glass) c~i^Jl JU- ^1 

^L>-_)Jl SiJbJt* £j (n) jL-Si^l o^LoLw 1-2 J j-b*- 



1.66 




100 




1.89 




1.51714 




1.65548 




1.4890 




1.80 


(Lanthanum) j> jjliiM ^U- j 


1.520 




1.5803 




1.517 


t o^dl JJi j 


1.62725 
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:3-2 c 












(n,) jL_&l \6 













(n^ jl — Svil 




(n 2 ) jl — Ssil 



JKJI JU-IjJI ^ISOo^l 3-2 

Uoip (4-2 JSCiJl) (TIR) J^l JU-lJdl ^li^J^I djJo^ 

cjL5 j^Jl j^o ^IjJ! ^-aJ^ jUJl <-_»l j (Core) 

^j'j^' jjW^ UU» (t_JJl J^-li L /-^ j w 4->^) >— 

.(5-2 *j>Jl (Critical Angle) i^Jl 




J&JI JU-IjJI ^ISU^I 4-2 JiCiJI 



.^Wl Ja^l 

ojljJl ((_gjl jj jl) ^5-L^I i» jJL-Jl <4jlj J j-S^ jl <— ->t->_ - 2 

.i>- yxJl 

JbjX— jjjlS 1-3-2 

J> (1626 - 1591) (Willebrord Snell) J^u- ijj^Jbj f JLi 
iS^UJl ^ <us *±jJb>J t JaS j-iJo jj 4j| j*-^jJl t jl5 li>o 1621 
.>jJb»Jl j-^j<-j t5-i-!l * j-siil jL~5oVl ijjljj J* jJL»Jl i>jlj jj-o 

^j^-w?- t j_j 4_™jj| jl_> lL~>i_J| IJla ^^3 J^jl** ^tolj ■ . W . u J t j_j 

.oU Lib ^yiJ ^Lx-iJJ jL~SiVlj Js jJLJl ^>j\j (Sines) 
1 <u~A) (Plane) ^ _^™<Jl ^ ta y>- y> Lib ^^SiuJl ^-UJLlI ^yLi 

^Jip Ijujoo ((()) jL_£jVI Sjjlj i— ~r j -kSLJl ^U-iJl jl SI 

JS^JI Jlp (oo) J^^JI ijlj 
sin 9/ sinO =n 2 /n] = c-jU jlJio 

«• j.^ll j-jo ( _ 5 xJl jV^iUJl jL~5ol U>j& n 2 j nj jl 

: Uj& jL~£j*>U jU^li iiLxA dJUS 5j*>U> .L^J*>li>- j» 
jj^*Jl j t^^^icuJl £U_lJl j isU-Jl ^L«JJl jj> MS' jl _ 1 

(^^j^Jl ^ ij^- j>i (Normal) ^ij^jJl 

ojlj k-~w^ ^1 (6) Js jJL~Jl 4jjlj L_»jJI jl _ 2 

t j_a frj ./? )l 4_x_Jil j-^J<-J LaJJLP t L> g '■ . ' i)Lilj 4_^™j (4*) jL~~SoVl 

.J^JLw j jjLaj ^j-^l jJjJl oj*& l_3 
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olil Jl ^LiJ (Triangulation) ii-liJl ii^t jJJa Ji j 



ii, jJaJl oJus j^Ja ^j-o j . (Reference Points) ^ 

^l— 'I j_a ^jJI (1621) <u_jJls J*>U~ J—l— jj> j 
.&Jj>J| (Geometric Optics) oLj-^Jl 




ene Discart) o jlSLo <ui>j ^-Aj ^^—i y 



^JU j-aj (1650 . 1596) OjlSLo ojljj jlS : iJi^L. 
(La Haye) ^b&N 4J^>J_« ^ o jLSLo jJ j .Li j__J_J j 
Ojl£o ^jl Ub-Nj .1614j 1606 ^ J 

isUiNL; i4_wJlj iijjt.jl J y- ojljl oJlS Ji j .(Skepticism) i-jjJl k_~».L> ^34^ 
.0 ii">V5j! jjji]! ^.U ^^Ip ~° j'y 'J J^*-" o?. <5ljl ^1 




<L>jl jJLa ijA^ oli j . W . ^ j t j_o j-tS'l J*>L^ j-r"-^ 5— j j ./? !l 
Jj^l La ... jJl J^>Lj<_^ lilj . (Parallel boundaries) 
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t^l^-jJl <d jllp (Normal) (_pj-«_*Jl jjj>^Jl oL>cjI> 5^-— 
.<cp (Laterally Displacered) LJU- ^-Iji <u! ji- iaiLJl ^U-llJ 

n 2 sin(J) 1 = n 2 sin9 2 



n 1 sin()) 2 = n 1 sin8 1 



iSUl s>U-iJl 




■ j?>3 jz* ^"'i ^.^"^ **^ a * J^* - * j^>JI gLiui jL_« ^fjJaj 5-2 JiC_iJI 
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j»j W ./? . .1 t J™-" jjjL^ t Lajljo t(6— 2 J^SLiJl jloil) 



n 2 Sin 6= iijSinO 




n, (<-l_^Jl) 




.^U-j ^1 Jsi-li *j^> ^U_i) ^1 JU-ljJI ^ISUj'ifl 7-2 J£i)l 
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.6 ^y> yS\ j j£j j\ § j j£Z j\ til! ^y> jS\ n 2 j! Uj 



a" 



t i^-ji 90 ^ jJ\ O cJl5 blj 



t jLjly^ jr^rj^ ^ ^ J <_s^ ~° J -(7-2 JSLiJl 

<b«_; > yi j! iilb i LoL«J L^-~aj SjjIjJL LajjJj 4j»^i > ill ^^Socx-^j 

JJ-b (Bends) oULl*JVI Ulj .JJ-IjlJI \ J < h ^^ *j^Jl 
.JbJj>JL ikiJl dDu JUp is ji-JJ ilUiJl AjjIjJl J y>4r~* (« _p^L 

.(8-2 JSLiJl) ^-U-jJl ^kJ ilJcul 



ul5 
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Js Ajjlj 4-2 

5iliS" Jil ^i-l ^1 L_i ! iS' Ja~*j ^ JJinJl * jl Lj 

L^JI it ijJb-Jl oJla j ^jl?"..,," y ~ a j~^ ^° ijj\y> • \> .«> jJl 
la >o j t j_« g-j ./? ll ^j^>tj LaJLLt- t S^Lt-j .JJ^IjJI ^]\ jj—SLxjJ 
j-p 1-^-*-; ^ij^Jo £l*_JLJl jli tiiLLS' JJI y>-\ Ja—j ^jJ^ i_ LJlS 
ISls .ti-Avi ^LSool di-i-iS J./?>ej J ; .W:ll jup <*Jl ^i- .J jiUJl 
^IS'I Sj-~5vJL<Jl <u<_J;^l j^ju i (9— 2 JuSLiJl) is jJL» Jl <L>jlj ojlj 

Oilijl Ji jL»So^l <bjlj j^ jjJa-xjJl ^ iLvsLjJl ijJb>Jl ,yi 

•tSyt ^U-^JI Ji-b 

JJUi Io_»j(90 degrees prism) p5li jy*y J^'- 3 ^j-^Jl (j-^w 

. (Prismatic binocular) jUixJl ^ JUjc^-I l jS^jj 











(ni) 


/ 












/V 

















i_ji_JI Jjjlj 9-2 JiCiJI 
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hr jp*l\ i>Jjl\ 5-2 

90) 

(Residual) ^ji-JuJl j-^S^uJl Ja-ai *jj>- jli t(5j>-jj 

90 ^yj jL»5ol i>jljJ tJajJLJl AjjIj jl .JJ>-IJlJI Jj » j./?ll 
4_>jlj j j_SCj L^JLJwP j . (Critical Angle) i^- j_>Jl ojljJL ( _ r a_~J 
J^Lio Lb~b ^UlJJI ^j^jCj i is>- yJl ajjIjJI ^ jS\ Js jJL»Jl 

.^1 >b ^ 
^j-cjj ^b-jJl J^-b * ^lj<-iJ yJl ajjIjJI jAJ-^j 

.A^ji 42 Jl y ,1 ^1 



24 y) l_Ls- 5_^Jw is- y>- SjjIj ^UJJ JUJl jl SiMl J*U< urkoJ : iLb~">L. 

^j-Q-i jl J-J Ol y> o_Lp <L*L>J| J-^-b ^^Sv-a-Xj * jw2_!l jl ^j^-i l-i-*J -(<^-J-> 
£_JL> IJL^J J .Ob&l^rjVl ^iJL^-a J ^ J .,^11 ^j^J b&Jj^P J .l-Uj>- ^jUfloJl LaIjJj>- 

.SjIjj jl 5_»LJl 

SiL j» (Cladding) ^ivaJl Ji-b ^rb-jJl i— ^lil 
JiCiJl JkJl) JJiL ^-b-jJl jb~&l J^l~> <y> b&jL-SCl J^l~, Ji 
f-j jLijol J SjL~j- ^y> Loj i^-^>Jl <LjljJl jU c ( 10—2 

<Jlp _}SJy_ (_^JJl lJ~Jl y> IJla j .r^iS Jj^u- (14-2 JSC^Jl J&\) 
(_gJJlj t b> Aj^waJl oLjj_y^J^lj t 4jjwaJl ^iLJ^I j»|JL>^—l 

tn ojL~SJl J^>1*_« ^b^j »j ./? SI jJ^-i LaJ_u> - 1 

•jsJl £-1 jjjJl J <cS^~ j» Jajl n o j|Ji» J^Lx-*-; il/^; 
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LM) n 2 ijlj 




jL™5Jl J^L^-; ^_^rj-Jl Ji-b cy -P 1 -^ 1 *j-sAJl jli" lil -2 



tlJ » j-yaJl jU iJjlj^-Vl ikaj Jiip jL«So^l CjM^Ijw lJM^I 

^-JijLa jL~5ol Jw2j>o dUJJj .oJbJU- LIjJj ^Lj-jJI t_J J-p-ta 
. (Aperture) 4>=^jJl UL>-I ^^^—j ^Jl - i-i ^^aJl Ajifj 



r 



.(o-ji 90) ioJli jLJCl 



. A^-ji 61.0 ^* 4>- ^oJl 
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J Jsj js^a 6-2 

t ( j~So<jlj (_gJJl » j .,<■? Si Js jJL^ • 5 -^ >t J til— 2 J^Sv-JlJI t Jj^aJl 

.51b _^S1 




JjJJI 11-2 J£jJI 




.(^j^sJI iol^i igJ-lj JaiLJI *_j^aJJ J ^~5JI ijlj 12-2 JiCiJI 
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JjJtfl 2u>lj 7-2 

jL-5ol cjM*U-oi!ta ^.a (Acceptance Angle) J j^JLil Sjjlj jl 

i_s (Cladding Material) ^yL^J\ SJLi» SiUj > JJl 5iU 

Jal^J (Vertex of Cone) Js j yi^Jl ^1 j Sjjlj dyaj IfiL 
_Jij|) U^-iJoj Lfkidj i_i (_gjJl i_ iJJ (End Face) S_g-=>-l jJl 

.(12-2 JSClJl 

<u^-jli>- a ./?" <tJLJs>j t liLLi Lli-lj LJ t (_g^ ./? Jl i_ i-JJ jl 

f. Jjt>J (T1R) ^jiSJl ^JJ^IjJI ^li^J^I jlj .iLJ j 

.(13-2 JiCiJl) l_JJIj .yrj^Jl ^UJl ilJaJ 




^ J^_aJl ij j ^ oUll Jp-JJ £_U_i 13-2 JSLUI 

jL-Sol Jj>U» (Core Index) t_JJl jL»£jl J-°l*» «L»~j jlj .l-b-l j 
SjLJ^ J^a>^j . J j^iJl SjjI j iJu>J (Cladding Index) ^AvaJl 
4 2 . W 11 J j-^iJl 5-jjlj ^ j-^' >— iJLJl J^"-^ lS-^1 j-s^Jl 

.(14-2 JSLiJl) LU-b jJ^j ^ aJ| dDS cili^l iJLliJl 
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\ 

\ 

\ 

v-' 




J ^_SJI Sjjlj jUaj £J^*" Cf ^ J*"-% * J** £l*>* 14 _ 2 Jiv-iJI 

(Numerical 3jjJL«JI 5_>^LiJl j_» J j— iJl ^ijlj-J j-=~"^ I? oJl jj : 5Ji^-">L« 

. Aperture) 



ioJbJl a^JI 8-2 

i__i_JJl SjJi ^ ojL?^ (15-2 J^SLiJl) 4jiJb<Jl 4j>cXaJI oj 

iiJaJl jL»5C;l Cj*>U1j<^>j 43*>Ip ioJbJl 4>t^jJl .>lj-<Jj .*j-^isJl (^-^ 

x^2s>- ^jJlp SjJLiJl <ujJ iJU- i»Js IS LLJ .t_JJ aJlJ ji\ L^-jUJl 

J 9-2 

isL>t^o Lo jJLi I __^-"J ^S\~« j j_™q_>- o Jai ^ys-Ls-j t_J ^ i aJ Llj (16—2 
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JU-IjJI ( _ S KJI ^IS^/I Sy>Ui J**LJj Aj^jJL?* 120 y"y~ 
.ciJJl l_J Ja-b ^^sAil y>>J (3-2 *yJl yail) 




NA= sin^NA = VNi 2 - V N 2 2 



.(JJlwJI LlO ijjoJI muII 15-2 JiLiJI 

1 8/125 :*L«-SHi tL^U^I J">U- y= tiLJSfl cJy^ JlSJ 
J^SlI .SIUjcu-I jlS^I ^Vl y* 62.5 /I25j t 50/l25j 

(62.5 (.50 1 8 l_Jl2JI jLJ JuJi^J Ua Ji-^lj 

.oUjy^LJlj ^Ujj (125) iSJjUJl a^jUJI iaJaJl ^UjL 
L^-jUJ| iiJaJl jL^Jl J-oU-o y> y^p! jL»Sol J-oU-o t_JJ jl 
l^Jl Vl tl*jwi J-o^ ^ 4-LiaJl oJu& jl y> j»-£yJl <_y^J • ^Jl 
icJu as*. y>J| AjjIjJl <U_i ^jIp iaiL>J L^jN c iJJl yo ^^L-l *y- 

.ciJJl J y^ ilJcul y^p 

jli t j ./? ; yJi yk 5yjwaJl ^JLJVl jl L»_> 

yw> t *>Uls c-AJJl yJ bl UiLl* JL>-jJ M <u! y^.-. dJUi 
oUlyJl J^Jy^ 1 1— AJJl t_Jii ^y jjwa^^Jl »j ll jy (^Ly 
y^j JjoJ L^poJl (-iU^I JU*^-I yC-> dJUJU .JLfVl 
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^J-UI l~£ j 16-2 JSLiJI 

^aJUI 10-2 

L*LI ^ ^iU^I y isJcjk* ij~> ^Jjj' ^•z?" 4JI ( _ 5 1p 

: Uj& 

jl (Fundamental) ^L-^l Jsl*JL SiU- ^>-~"dj Ja-ojJl 
JSC^o <JUjc— I ( _g_ 7 >oj (Monomode) ,k«Jl ^iU-Vl ti^-^aJl 

oUL-Jl oNLvaJl ^ ^ VJ\ J-S^-i-; J^>-*jl~~j j-fi (Multimode) 
j^>^>Jl jj& jjJl ^Ju» j-o J j-aJ'j • (Data Communication) 

.(iiis l^b^lj Lj UioJ jl 

j (Field Pattern) L^jU-^ ^ dk>J isUjVl ^ oU» 
(Modes) JsLJbU ( _ r vai^l JlxJl i-b^jj .(Propagation) UjUl^l 
. ( _ J >- j^Jl JJ-iU ioJuJl 4>=^jJl j t_JJl ^iaij 



111 



(Graded Index) £jJu J-«1*j> ji iSj-^i ' ' J^- 1 *^ 
~b^lj J^-Jj t J ./? a', a i J Ja^J 50 ^1 _^j>- j^r° 50 0 j-^- 9 ' 

JsUjSfl iJlo. ^^Ja^Jl jL~£)ll J^>bw 1-10-2 

(Multimode JaLjVl ^JU<ju ^jJaiJl J-oU-o ciJ jl 

<dj t^j^-rfz-Jl ^iU^I ^IjJ! Ja^jl jj& (17-2 J^LiJl) Step Index) 
.1 j^ws 1000 ^j-a jiS^ I j£>~j> 50 ^j-o ^r*-* ^— *J 

SJLp (Propagation) jLl^JL i_ aJJI l-i^J t_JJl 

JUp t (axial) ^jj^Js\ ^A*Jl}\ ^\ t^^ii^Jl ^^ko-Jl k_~JyJl oli 
Jj_s^j J^3 j-*"*^ ^ijJaJl ^jJ^ <*J j-sfj ^yJ^j cjLJJI J-Sj-" oj j-^ 

ilji <JI U5 _ ^--J^l oli oci^ll 

(_gJJl jU t ^1 ^jCjj .i_ iJJl j-P 4JUL0I s-LjI ^ 

»j ll jli ^jJLJLjj i j-^il J JjJsl dUL~a -i-^Lj >— i-JJl J *>Vi>- ^yj 
Jjj<j U t (modal dispersion) LiSLi l^ij cJs jJl l^-i^ ^r-^ 

JuSLiu 1 g 1 ,/>± jl i_ AJJ j^-o-i ^jJl rtiL^oJJj 1— AJJ <L>- j^Jl y- 

(Stepped Index JaUj^l iJbc» ^ ^k>Jl J^l*^Jl L_iJ jlS JiJ 
J-«l*» ji t_J <Jj .3 ji\ j^J\ ^iU^I ^jJ Jj! Multimode fiber) 
^jL-^j t_JJl jl ^\) (Uniform Reflective Index) ^ fer, ■> ^LS^xJl 
iJLp J^->^ <ula£Jl 4_i U>j ^5 k_JJl jj L>J> t(i_iJJl 5iliSUl 

100/140 ^iUlj /^U-j 
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^ ( _ r wJ j-S^Jj <■ ^S^sJ] oljbj (Short Data Links) lj . ./? 2 !l 



i 



ZZt" 



.iUJ^I iJbcu jL-SJl eiJ 17-2 JiCill 



JsUJVl iJL^CU jL&y\ J^>bw t^L) 2-10-2 

<JS\ij (18-2 JSLiJl) ^jJcl. jL™5Jl J^U-*-> JsL/Vl :>-1*ju 

, Ul 

jjj>^> ^ -^r-*-^' *j-viJl Ojioj t (J ^a-i>^ J-*^ (_P J** - J 




^jJlu jL_&l Jj'Uw iUfVI iJbo> i_jLJ 18-2 JiLill 
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L^jjJ k_~J^I <LJl_p JsLJ^I jl L*jj. ^-jL^ J^-™-; *j<£\\ jL~5ol 

4 yfl a -k^a isLj^l ^ ij^-j^jl JjL*_«Jl J-siil Jj_*_« 
cJi jJl ^ <US CJlS ikii ^Jl iSj^s^ ^JsLojJl ^ jU 

^^—r jL~» 015 j-fia-j jLi_^j\ I jLj jli dJJJU .L^jjJu a^Jlj 

. (Sinusoidal) 

Lo Silpj i Jb^l jJl j_L5\Jl t^gi y jJsVk-y* 1600 ^jJj J ./>" A^j>- y> 

Ja*Jl ^ ^>AJI jLi^l J^bw 3-10-2 

c^idl 4^*5 (19-2 J5dJl) ciJJl lJu& 

.(oU Jv SL. 10 

oUl5 oli J^lj^Jlj t iL£JL-:>Ulj iLSOLJl oMLaJMI ^ LJU 

jUVl k^Aj ^ iSUL.) J-..S.i..,.Jl ^ :LJLJl oMUaJMl ^ 
.(Fiber Distributed Data Interface - FDD1) ipjj^Jl cjULJJ 




JoojJl i jL*&l J^>U-oj lJl^ 19-2 JiwJl 
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11-2 



^jJl 1-11-2 

(_Sj-=^l ^LviLj <ul t(Si02) jj-£JuJl JL™S1 

i *>li>i .j_J<jJ j! jj-Sv-o-j ^L>-jJJ 4j^w2-Jl ^jAj! ./? ->Jl jU SiUJl oJLa 

JL_~S1 ^jJU <lJ^ i— a- y J'\ -Ul ^L>-jJl L>_« Jil ^^w* jJ C^-^ 
U!j t^L>-^Jl (Doping) i^-i^j aJujJI oJu& yC j .j^iLLJl 
. (Dopant) k.t:.,Jl j! ^ jiJL 
J^>L*_« ^1) (-j .,h U j-~-S' iij^Js La .t : Ul Jj-*_> 

I g ... a i o^wa-Jl oj^w<Jl ^ oJla j . (Rayleigh Scatter) <u.Llj 
.(27-1 JiClilj 5-4-1 *j>Jl ^1) .tijj! *U~Jl jjJ J*>J 

. (dB/km) j^a jJuS^Jl ^ J™-jJL j-a yS\ I jLJ- ^Laj j 

^Uai^l 2-11-2 

isUaJl J j>cj ^ylxjj i ^L>-jJl ^3 i JSl j_Ji t j^> ^sLviLoNl 
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dilj L^jUjj) |JL>- LJu ^L>-J-ll ^LJl jl (t-^jJl t^J-^J 

LUL-S' k_ol j_^Jl ( jyij<_J i j-^J j-^J (^"^-V j-«Jl oL-l! (_gjJ 

i_J 4_JjJLa (_jjl-> ^yLrfZjLal ^^JlLoJI ^L>-jJJ j^ 

SJLpULJI <L~J5 *l j_o_>Jl C^>^j Oi-wi^U j_<jl J jJaJl 
oJLa ^ «• j./?ll ^^al ..o'-J^i jj-^Jl ^L>-jJl UlgJ <_yj-J 4jI 
-Jlj 800 -Jl (jl ioi jj-o-vi (j-^* J~!l <_?^ ■^ > ~ L*4~° ^~dJ 4 ii W <J I 

ix-i^l ^gl.,/?."^l isU- t -^juL>_*Jl jj-oL* (_g-^J cs^-^J j-^ 1700 
^LfJl ^1 oj-p cJiSLt; LgjS/ SMS c~J>-^ j t L^x^Jl J y 

iJu-p i-^—j (_g-Ul y> iJU> 5iLkj ji^Jl ^Jj _^£J^I i«t-Jl jl ii~>- 

V 1JJI ^U=,Ml 

Uj s-l ^oJ>Jl C~>J 4jtj; > yi <uii^i ^ 1 ^^gl.^la^jl ("J 5 " £*"L9 

( J-v2>=J ^^1 '^-—J^^^^ Cj|jljXA^/l As*^j oJlA O j&jj .f-\ j*s>*]\ 

Sjtk^ll 3-11-2 

<y> gjU (20-2 JSLiJl) (Scattering) Sjlk^l j! ^,1^1 jl 
aJuIj SjLku-l jl .ciJJ iw^L-^l i~S^Jl ^Ij ^iLJ^I ^ k_Jlj-i 
j^j t ^-L=^jAJ A-Jjj^Jl ajjJJI ^^Jl i>JU (Rayleigh Scattering) 
^\ (oJUjcuJI i;j<-JaJl iJLo^Jl _ydl isLsS" 
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_^>tj 4_*_i^M jL™5ol I ^-~~J Lo_« JuS\_JL> ^ g ./? ill J I JJl 




Sjlk^ll j! 20-2 JiCiJI 

t(Linear) i.kw aJl*^ ^y* SjlW:..^! aJu-p y ^LJl yj&jJl 

iSLwAj . ii^jJJ i^lj^ L^_La ^ SjUaJL^^I i_Ji_a_P jl 

. (Mie Scattering) 
aAAj Sjlku-I 1-3-11-2 
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^ SjlkJ 2-3-11-2 
JLaS 4-11-2 

.(21-2 J£JJI) J^>JI IJ* J^ 1 - 5 <^j& tiUSfl 




(^j^-JI) yw=JI JSUJI *l jd^l J 4^11 22-2 JSLiJI 
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jki Js\ c-aJJI -k*Jl c-AJJl ^jJu tdJUi ^Jlp JlLaj 

y\i> *l/Vl j! i;U_siJ diiij t( JLo 50 SJ |JuLo ^! Jo^ *\^\ 
S^iJl oW jjJ^/l ^ gJLJl jULDI yo, jJU 1550 Ju^ 

. (Macrobendings) 

ywaJl JSUII ^IjsIVl 1-4-11-2 

JUaJ ^Ip (jiij-^J j! JLii (22-2 JSLiJl) *l _yJMl 11a 

jl JliJJJ J-SUjj tl jj&lii dj-S^> M Jls ^^ijoiJl *Lj>J^I jl .j-J<-^ 

^xXj JlSj .oL™~<Jl t j» i^^^^j LjJLlp JJLaJl jJ^jJj 

JSUL« i»LjSll SiJbcL. .JUVl ^ >-aJI ifcli oWljJMl ^jb 

^LLkJl jJaL^j ^ (Periodic peaks) <ujjJl!I cjIjjJJI 4_LJl~< 
(Spectral ^ a . W !l j-^-a jjJl ^_1->^-w« ^s-^ (Troughs) la « .,h II 

. Attenuation Curve) 

(^j^LJl) j^pJI js^l »ljsJ>l 2-11-4-2 

^jUI (Spectral Attenuation) ( _ ? iiaJl jJl ^ _^*Jl i - j ik>=j 
^ ^Jdl '*>Ui (23-2 JSLiJl) j^>Jl S_^£Jl oUL>JMl 
jJsL-oj <L>jj.> oljji i!LLj& Jj>- jJ t jJi ll SJLSli oUljjJVl 

^ iO?o US iSJLi ^Jl i^jUJl iiJaJl j^o iwJJl j><j *j\ ji\ ib<j ^ 
j»^>Jl ^_5' «•! _yJ^I SjL«>Jl juj>jj .y>-rf2Jl Jjli «•! jJ^I 

j^Lia ( _5^ LP *l jJ^I l^;;-" SjL»J>- (_J-*J (_5^~ J"*""" ^ j Wll ^jJ^P I ^r^iS 
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t j_« <U_>jJs> S^iiJ LjJlLj caJJl l _j- xs r ^•^- x -> jLj^-VIj iw—S'jjJl 4_J_o_p 




(j_S3l) ^j/UI ►IjJVI 23-2 JiCiJI 

S jOaJI 45^ j Ajj-^JI S jOaJI 12-2 

■-^j Ujllp j (Lamberton Source) j yj^i 
(Power Density) 5 jJiJl H\iS ^s- ^^jcJI t j^-*j t (Radiating Power) 
(Power 4^L~« SJb^j Ji^J iiUaJL ^JLoJl ^W, Jl ( _ 5 1p ikU jllp 



IJJ& 



-_>j -(^-jj-^ ^^^oJ^- J^£J isl j-iL;) per Unit Area) 

^ LpL»-iJ Ua_oJ , ., 1 1 ^jJ-f- j^jj jj^oj jJ_v2_oJl ^Lx-iLi »j 

.(_gjljJl ^Lj-iJl S-i^j jl (Steradian) jLol^^JL^ 4_*_^<Jl o^wa-Jl 
(Radiant 4_*_^Jl isLiSUL oU^L £_^J ^1 5 jJjJl j 

L-pl_*_jil Lk^J o^^l oJu& J^SLljj jJ-./?-<JJ Intensity) 

.JL*JI Ji>Jl 
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^j^aJl uaJJl J^o S jJS 13-2 

*j-^JJ cxpUI ^plxill j»L»waJl Ji-o ^ jJwa^ jlS lil 
ikij J5 JJLu~j t (24-2 J^LiJl) l_ iJJl ^W.* ^» IJl>- 

^.aJ t _^Jl (Incident Power) ikSLJl S jJllJl i_i ^JaJl IJla ^Ja— ^Jlp 
oJla JJJ ^jJlSJI J^>L>Jl (Acceptance Cone) J j-JL)l jj-w> 
£j^^> <-^' J (i ncrementa l Power) LjuIjJI S jJiJl 

. (Total Input Power) JJ-jJl SjJi 




jLgJI ij jJiil ikaJ Ji' J. J . '— I 24-2 JiLiJI 



C^LSaJI 14-2 



4^jj ,/? ll oL^a-jJl jLiJol j! t (Dispersion) c~jl^jJI 
L>ojJG ^J-i^i 5 «WaJ i>j ../?&] I <Lj 4./?.'.1l ^wajj .i_aJlJl ^ i j^jl 

.(25-2 JSLiJl) 
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3 ytU? ^UaJ J5" 




ol .,(?■'.]! Jjj«^s jj-So jl k— ^>ij 1 4ASIJL0JI oJla jjL>o J^l jj-" 

^ j-jJj jL> ojlJLJJ *y jl 5j>-jJl! ijLLSCJl 4_J L>_j U ; 1? i 

l _ 5 J-P i_~>cjj .J^i-ljLXj L^Ju<^>cjj 1 ./? xj 1 g «_J «lLs^*>L«JI .,<■? .'. II 
jlj .i^kJ Jj^iJl Ijjli j^£j jl (Detector) ^JLiSUJl 

i^aLJl ojl^jJI tiU^I i3">L-I ^ cjlUI £ljj! ^aI 

.^jiil c--~l-Jl j t^/rj^Jl JJjJI ^ 

^iUl C^±JI 1-14-2 

JjJaJl t_~~>o jj_Jjj^>Jl ^L>-jJ jL»»5\jNI JwoIjw jl L»j 

^jit- iaiis^o cjU-j^j J-«^j <mk>t^Jl <u^-j^Jl JI^Js^M jU t^y^-j^Jl 

^ SjL~j>- j^o il I Jl* .<uJjL>t^ olijl ^ J i—jUJI J jjs 

^jIp ^iLjl OJLJLlJl 4~«J> JUJLxjj .(_giUjl C-l^jJL (^JjJ lojJjjJl 

^jjl JJJI CAM 2-14-2 

(Propagation Constant) JULl^I CjC ^ 4i*>^*Jl jl~SJ^I 
jl _^SO "oj^- >* (Frequency) .>.> _yJl jl U..J . t y r - j_<Jl J jJaJlj 
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i— aAsJ^S^ i_ iJJl SjJjiJJ ^JlSJI iPj— Jl jli L y> J jJa 

( _ r ?-j_aJl J^JjJl C-JL^JL; ^j-o-v-J Aii ^ '-^J-" -^^J ^V"-" 

4jjL>J| f-j yfl )l ^jjj <y L-i^j jj&j t (Waveguide Dispersion) 

.4~>-jl>Jl 4xJaJlj 

.^pUl c-^idL i_jL~»VI oJl^J aS*>U M j .^j^JI J _^kJl 

JjJJl c^idl 3-14-2 

(Material Dispersion) ^pLsJl c-jl^JI j-^ ^J-<Jl ^5-°— ~-d 
^ jUl c-jl^jJLj (Waveguide Dispersion) ^y>- j^Jl ( JwJ JlJI c-jl^J j 
.(Wavelength Dispersion ^/rj-Jl J_jiJl c~i1xj UL^I ^^o^jj) 

»j .,<? U cI^pLJI ^pLjJl j»LwaJl jj-p jiLvaJl »j yfl ^ jl 
L*~«- ^JLj (Wave Band) (LED) 
jaUwiJl ^ j-iLi 820j jJU 780 jla jJU 40 ^1 y>- 

^yLJs ^ <l,jJ (^jJl ^wsLj^JI (Laser Diode) ^j^JJl ^yLi-il 
JLxjNI jLf>- jLJ^I j^jhj ^ ^ <j-° Jil (Spectral Width) 

jLlM jU dJUASj .^yLkJl ^jj^l i^L-Vl li^l <_S-W 

tU^ijJl ^-jlj 26—2 J^SvJLJl -1-^" ji g " ^-->waJl ( _y>- j-<Jl J jJaJl 

^JJl ^yLJl _pi J*>U- <y> ^ j-Jl JJjlIIj <. epUlj <■ ^ jJJl 
(Effective Refractive « ^Jj^Jl jL~SLi^l J^l*.*)) ^jLjJI j g 

. ( y r j^Jl J ^laJL; <o jU* Index) 



123 




JJoJIj" ^Ulj ^jlM c^JI 

J^Ss^o j-o^I ^JJ-Ol c-juzJj ^^LjJI C-Juujl j^>l!> 
j LJlLo l~rj-« iiliA t ^5U j t^j^Jl J jJaJl JuljiJ <>L*jVI 
i l~o L> g ,,h-Ki jLJJb ^jj^-jUl jj i 1300 Jilt- 

^jji! JCJ- i \J* 0 j£j dUjJj .<J ^jil JlXp jill c~xJLxJI 

Lit i^jJl JI^S/I ^ 1300 Jl J*^> U tUj Jl^ 

(Propagation Jlio^l jL~o S-sL>^ 4Jui>^ ikii j tjU>jcu-*>0 

.ol^i* jL£Jl olxJ Path Length) 

Jil JLiill ^-vaJ ^ 1550 j>*j (Zero Dispersion Wavelength) 

((^IjJl ol^JD) ji ciJUl 1-4-14-2 

c-jl^J)) IS i_aJ Jj! (Corning) 55 ^-i cJii^l 

l_J ji cAJJl IJlaj .1986 fl* ^ (27-2 JSLjJl) ^jl^J 
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.^^ijliOj JjjIjw oIS ^.a./?dJ 4^>-jli- 4JLJ3 
i^y C-..t;» ji ^JJ 27-2 JiCiJI 

^^J-L^ j I t (Trapezoidal) ^^J^ d-^j. jl tLEGE (Triangular) 

. (Trenched-Annular) <_jJL>^ 

0.21 jj-So SjL™>Jl Jj-*_« jl Oj^Jal l ^\ ya C-JL*Ljj *y>t-* ' J 

iiLS^Jl jlj ._yUjjU 1550 Jl iillsLLa JlXP JL^IjJl ^ J-^- 5 

^->- ^l^jl L»J—f i./ 2 -^ Jj-aJI I- 1 -* jl 't^r^j-o-^' jL~-^JNl 

. ^* ,/?"l| 

Ot^jJl ^ Vj^l o^UxTiM 15-2 

^ jw2jL> (Conduction j-*Jl j Valence jilScJl) j _y^Jl 
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.Jj^aJl aJj^S^I Cj*>Wsj^J| oLil aJlp C~Jj (jjJl 

o">Uj^JI sLjs.1 ^ Jias^i aJT 1-15-2 

lylUJLJl OU~JVl IJl^S" JULlJM oLJl ^Lj» 

.28-2 



(1) 



.o^^jJI «Li! ^ JUiVI JJT 28-2 JiLiJI 

^ ^Lr^' i£' 'j-*^0 »j->Jl 4_JL>Jl ^Jl oUj^iG^I oJla 

SI tLjip (P) jjJjiJl do^j .I^UJl ioL^^I oL>~LJl oMiU 

lJu& ^^o-vjj .(I 28-2 J^SLiJl) (E) iajj>Jl a js^i <*->^ ^J^- ~ > >-*Z-*-t 
.(Luminescence) jJUl jl t^UkJl d>UJ^l> 
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J ^U-J^l jli t(jjiLLJl)j (pJL>^>Jl) Jl i™JL \J\ 

iSJalj J *±jI*J^I jjs kc- y^Js\ jv-^aU aXsLSLJI CjIjJJjJI 

.(Heat Band) ^1 _^>Jl JiJ-Jl jl 3JLj<JI *l ^^Jl c~>J i^iVl 

(ill) iiJLtJl 4-p j_«-^<Jl i-jLwo-^SJl cjLJj^JI jAaj j! 
jl ^ W:,.," ^vsLjJJ JjJ^Jl ^ (V) 4_™oliJl j^>t^Jlj 

.«•! ^oj>Jl c~>o 4jt»iVl j>j Jl Jsl t j>s WJ y IjIjcuI 

t ^JLJl J^L^J^I oL>^iJ i^aiUJl oMSUl oLjJJl ji>J j 

.(<-» 28-2 J^D 

.(^28-2 JSLiJl) 

j JJ Jaii SO^I j *±jIj<JI SJl jl ^1 i ji^Jl *±jUJ^I j 

(Forward ^U^l jLj>J^I aJL^ J J^j-oJl <t_J, £_si>j lil 

t (P-N junction) iJLJl _ 4^>-j^Jl ilvjl J^ojc— t Biasing) 
cj*>ISU y>J Jl ^pjpj t (Transistor) j^l~JJJI J>-*J 4_JuL>-a 
l^jJ i_£J>- Jl iLvfjJl oJ^lj S_£j>- ^ iJl^Xll i^>^lJl 
t (Minority Carriers) ^LiJl jLJl SJii o MoU^ 

o ytUi ^j-o-v-j j . (Majority Carriers) 4_™j Jl oMiLJl ^ L*iL>cJl 
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(Forward Biasing) ^oLoVl jL>o^l aJlo_p Jl*j oJu& ^U-Jl 
^jjJl Sj-^-^lj . (Injection Luminance) ^Pj, ./? 11 j-^>Jl o^UL; 
j! «• j .,h U 4JLpLJI <LJSljJLJl oLaLo ./? ll J^UjJI I Jla *±jJL><lj 
(Reverse ^™So<Jl jL>J^I ^ Llj .iijjJJl iJbiJl oUU-vaJl 
LjLiJl oUUwaJl JupLLJI lJu& *±jJj>J ^1 oj^^-Vl jU tBias) 

. Jais 



^Jjj^js jjUkj j»Uij j <L>-j-« JJLi J^-l {j* ij\ t_ -^jj 

JUjcl-I J*>U- dJUJb *LUl . jjykli~o 3400 j 300 ^ 

(Modem - Modulator/Demodulator) ^jJi>oNl ^IkviJJ IjL^S-l 

CjU jJji^JI JLij^ i^'/*U - ' ajL^Jl Jai» j <da>c^jl t j^> J j^s j-«-^J 

diii -Ajoj .oJip-I jJl iJlill c~j jJlJ> 2.4 Cj Jjj<-« 
<. ^yLij-JLJl JJi-a) 4_wijL^Jl <LoL*Jl jjUkJl SUs 1 g .,<•? yH LS zi\ s j-JLil 

^ c~>j-LS 9.6 ^1 JjLx^Jl ^-aj^ ii^L-Vl ^-^L>j 5 jb JL>_*ju-I 
19.2 ^Jl J_u«_Jl i y A j j! <j-SU_> i-JLii— I t^JLiJl 
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^yj J\ JioJl oLJJ ^^KJI jJlJI J>\ L~JL> IkiJl oLJl :>Jip 

*LlaJ~! Jj-*-a jl .(oUjJu^JJ 

■io 13 $ J 

oLijJut>i SLJi t_Js>L>Jl SLJ J^jcu-J t<u^3^Jl o^Jl .,^"^1 Jj 
o y>-J^S\ t j- r <> Ju>-! .iJLiJl ^ Coji-S' 64 L^ip^ J-/?" 
64 <_gjL~J ipj—j J^ t_J»U>cjJl SLJs ^Ll>cj t j_o>- J^SLJLj . *. 1L 
iJliJl J c-jjJlJs 16 LJjJI ^y-o ./?" ^Lx>o) aJLJI J CoLjA-S' 
jl .(v^ 1 2 - 4 J>\ ^ J^^ 1 ^l? 

l_^-> <d\ Jl* I yi^ j£\ (CCITT) i^JbJl ^jLli-Vl cAJL^Jlj 

iJUaJl SLi 32 ~4^Ju> i(iJliJl J CojA-S 2.48 ^1) 5-Jb-ljJl 
.iJliJl J c-jjA-S 64 L^ SJj^Ij J5 5p Jwaj 

tjLlP VI j-AJ CJ J yfl )l OjjUs jlJLii ^ <tJ J^JLoJl 4~00\J| jj-Lj 

tSJb~ljJl 4JLJI J CojJlJ> 48 ^-yfliJ ip^-Jl ^^a-lij jlSLa^L <uU 
J^SL^Zo <loLlJI ^3 do jJ-^S* 16 jv-^^o j_L*-a (JL~-jL> ^-o— o La 

144 LgjLPj—- cjI jJls JLo-xjl^I <ULSL<iL> Jl> jj>t_Jl j51 ^ ,jJb»cJj 
4_JLtJl J 64 L^j-o Sj^I jJl (t-^" 1— -IsLkj (^yjLJ • 

.oJip-l jJl 

.SJb^l jJl iJliil J c-jjLS 8 (*->^~ ^L> jLw SLS • 
Co jJ_>5 8 'li aJLp ipj-^ ol i cjL> jJjt» SLi • 

.SJb-l jJl iJWl 
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oL^j j& ^y* jJS (j^Jlj Jb^Jlj c-AjL^JI oLoJJ>- ^JJ£ tUl> 

jil^^jj .iJliil CjLL« 2.04j SJb^ljJl iJlill c^>jLS 64 

^fiJl ciJJ frUa&^t 4jJbi 1-16-2 

k_™o (^j-^aJl L_iJJl (Cut-Off Fequency) ^IkSil Sj Jui iJL>J 
oijuc^j eiUVl ^jlSLlJl cjl^jJI jj-S^j) (_g^L<Jl c-JLijJl 

jLfjf ^ (Spectral Width) ^i-JaJl ^ ^Jl ^ gJLJl (Ja_ojJl 



^Jjj Vrj^ 1 2-16-2 

2ujI^j cAJJl ^Jl Ji-Jb LJjwi UU-i 29-2 JiCiJl ^JL, 

t j_« <L« jjJ 4_>jlj-> ci-JJl ( J_^-Ju (_£Jl!I frjwaJl 

.(2) J^l 

jaJLP IJla .<u~ij j_}JlJI ji f-j -/> U ^I^pLJI ^jjl^iJl j»UwaJl 

jj* isLjVl ^j^aJiiJ SJL^jJl U>jjts}\j .L_iJJ <L>-j^Jl <u_Jl O-itajl 
dJJij I aJIp <U>- j» <b<^ oUj ^Sw> lOj 8 t j-j ji Ja^jJl 
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62,5j 50 ^L_> J W 3 ; J\ iljJaJ ^j-p^l ^JJI oli jLJVl 




.3-»-jJI S*JI oljL_JJ iib^JI JljtVl iJbJ 29-2 JiCiJI 
3 <U_JL> ojLiNl l y~A> jj 4_J ili^J (_£Jl!1 iijjJl 

30-2 J^LiJl j^Jijj .L_iJJl Sij^- iwsLi- i __ 5 1p JJj t^jbJl i^j^Jl 



^IjJ^ (Frequency Response) yJl J^<J ij 
iS*>Lx!j <L>jl jjLa 4_w^iU>o iS*>L»L> 4JjUL> Jl?-Ij jJl« LgJ jJ» ^—i 

JjtS j! <lJa^-*>Ls l~>oj .Jb>-lj ji-S' L^J jja £^ j^>=-<Jl S JL>tX^ 

SJLxjl* ii^L-Vl /^o i_aJbo isJaj^/l ^ Ljj^^vaJl (Equalization) 

(_£JjCo (jjJl <J _jiaJl Oli i-sUVl (_gaUjl C-^idl .j_p^JI 
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Jl 



J_oL_«__o J-*^*« oUI 



100 




MHz ► 

.5_-Udl ii^'VI ij^jJI JUVl aay Z J&a 30-2 JiCiJI 

J5UU ^.yarJl JJljlj ^^-s^ 17-2 

ojjjJl ^ oLijJlx^JI SjUM J^i (Oscillator) i jJoJLoJI 



^walJl OjLjJsj 1-17-2 

tjjJJlj «• j-aU aIpUI iuLill oULwaJl oU tU^S'Sj US' 

. (Linear) ^^Jl j rt ^J^\ J (On/Off Modulation) JMi^l j ^sJL 
JbUVlj j-^aJl 1-1-17-2 

SjLi! jyljJL; jjJJl j! *j-^U cxpUI ^LiJl (>LwaJl J">U! 
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. (Base Drive) j j^y\ j j-j ^ ^1 
^^JJ » j^aJl (JMpJj t(l) ^yl^l j*i » £t3 1 g .SOjJLp 

t j-^> ./?" t U>j&j t j-^<> yaiJJ t j-^j^jt« t j-^4j^ r ls iSbjs jl 1*5 .(0) ^ybiil 
«Lv=ljJI J Xx-a yaj j (Pulse Width Modulation) iUi^-Jl ^ jS- 
jiJJ 1 4 ^ . : ll J> jS- ( Vwo yfl j ^ jl . (Pulse Rate Modulation) 
t(l) ^LiJl jJl J>i-o-j Jl?-Ij jj>-> ^j^j ol .,h .*. U c~>U 

jle tisiuJl Jjboi ^^o-sAj .(0) ^jjLvtil j*i jAJ »j./?ll t3*>l^ij 

t j_o (Jj^jkJJ tiliij Ij_J<jl> L^Jjbi^ j! t 4jjL™l« ol ./? .'. ll ^jj> jS- 



.(0) Jc£\ fljl ,yj^\ J->Ulj t (l) Jk£\ ^)\ 




j! *_j^alJ JbiJI fU^iJJ Ja^JI l> «^iJI 32-2 JiCiJI 



133 



Ja^\ 2-1-17-2 

^LiJl j»U_«aU (linear Modulation) JaJ^Jl j^-sAJl J-S-^j 

. 32-2 JSLiJl ^ jv-J^Adl Sjb JL-xj^L jjJJl j! ^j-^dJ c^pUI 

^yLill j»LwaJl JjjjJ 5 jIjJI iL^JuJl 5 jLi^l J^>-*jl~~J j 




^_<waJI iiljlj ^Ijil 33-2 JiCiJI 
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aaydl 1-2-17-2 

Sj^^JI olJjy^J^I ^ JL-j^I dJl~J i*_Jl cJlS lil li* 
(Analog) aJuUJ JL. jl 3LS iU«jl • iL* _t<JI » j^^l y ^Js\ 

oljLi^Jlj (Video) ^jJLoaJl jl aS^^uJI jj-^aJl JL-j^ 5~-L^ j_^j 
j^o (Frequency Division Multiplexing) a jjJl ^.^JLij ^LpL,/?-<J1 

. (_£ jJllJl JSLJl jj^^o-vij J"Aj- 

ol *>L> iSj^LJI oljLi^l y> jzS dlliS jlSloNLj 
U!j .oljial! ^ j>J>\ JloJI ^jA^su jl iijjJaJl ojui oLSv^L; ^^^f- 

SjUil C->*>ULJl ^ iJ_P jJ j ^j^J i ^jJlLoJI aJL^ la II 

p-^Jij ^iLol <c-o <Jl cj*>l3bJl oJu& »uit-Ui» ij-^J t^jJLill 

»«-Lyi»^(l (ojAj) S-Li t 2r ; .o../ij 2-2-17-2 

oULwaJl (Jil Jif- tl^x-JL^Jl * j../?Jl l_aJs ^y? j& 

^o_sAj jU i Ijl>- (J ^iji>^ iij^Jl oLjj \x>- JLp 4jjjJJl iJSLill 

(_^JL^-J i jju j . J^>tX™<j <U-i Oj£j 4-JSj ./? 1 1 Cj*>\_^j^>JJ jjJaJlj ii^Jl 
.>-L*JO, Jl— j^l ^U^- ^1 <L_iJ ciJJ ^U^JI tfjl «JI 

i»UjSll SiJU-. JUVlj ^j^k^Jl jL-SJ^I JJi ,JUS dJUL™Jl 
J^5\-JL) ./?" 3jL*i^ll jl il t ^jJjls jl— ^5ol JwaL*_o-j 

^ JUjCU-I jSCo-i lS-^' ^Vl -l~^_Jl jj^^aJl jU tdiljjj 

4™aL»^M <Gj~a j^juj .SjJiSJl j! Ss-L^i^/I 3JLi t j~<w2j jj& t oJla LloLI 
jLjJI J*}L>- t j_a 3 j_JiL_a j .,th\\ jj oJl t j_ : -«wsAj t ^ r SLo_j j_a 

t <lu j .,^11 SjJLaJI J y>C^ <L~s- j.,^11 4-jLlll CjUUwaJlj ^^^t^Jl 
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<U»»Ll<J Ajj-rfiJl OjLi^i/l j -X«Jj<J 4 W .... I 4jwO^- (_y*J 

jL^>- ^^ajl ./?>- j j5o jl dJJJiS' i_*>oj .<Lsl> ojLiNl ^ Lo 
I^JLo-xjl^I jl Lo.S' . Ja-ai S^Jw; s^lj^-U j-SU j 1 4_Jl_p (Linearity) 

1*5 . (Signal -to- Noise Ratio) *Ui> j-vaJl 3 jL^I 

Aj^waJl cjLJj^S^JNI ojOi JiU (Non-Linearity) 4 . Ww*>Q| jl 

■ l _g J ../?.Jl JULu^I jlf>- 
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.34-2 JSdJl oykUkJl ^L*Jl Jlp i^jj^JNl 




»Ui_j^aJI Jl 5jLi)ll 3_J 34-2 Ji^iJI 



"U-LJ (Voltage) ^Lj^SGl J-^?Jl j-« ^ f>Uij <_gl ^ jj : 
iJl_ > _JLp oLJLi; ^ °j^-p j-j-s j-=-"^l i ((Signal) SjLiNl) 

jLw j (SNR) Uij^aJl SjUiNl i. '~>) ( j_JUJl isllo i. ; Jj .(<-^-J> j-J>) 

. J.. - jJL L^xp ^-ju Lj oiLp j 



t 5 jr <aJl JL2i-»^l jl^>- ^ 4jjI j^>JI s-Lsj^aJl 1-18-2 

^yaJ^J iSjlx-oJl jv>wi» JJU JLojCU-L «-Ui> j oJLa ^jaSjH 
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I jj> Jl>sj Lo t ^jjj .,h Si ^LxiJl j»LwaJl <*-*_~<j jLiiJl C~9jJl C— iU 

(■ j^aiS <L«j*JsJl »-U*j^a1I 2—18—2 

j../?.U 4ipUl 

4~UJl ^iv.-U.lt jLJl J-o 5^j"UI *U>j-*a-)l 3-18-2 

lJu& ^^li-i ^JUl (Avalanche Diode) g . : )l ./? ll j»L» ./? ll 
s-lwi j-siil Ajj-vaJl JULl^NI 5j4^-l (.^^J -5ij^b>t^i L|JL>j<juJ JjI 

<Uii>cJL<JI Cjlii^JJ ^_Ji y> JLojCUxL Silt- ^JL^Jl jLjJl t j_« 4j>cjLJ| 

. (Low Pass Filter) 
jjJS\ 4-18-2 

Ja^jJl *U*j»*aJl 5—18—2 

CtLfrl SaJUi. oUSfl ^») AjKiJl *U>j*aJl 6-18-2 

^jO^ jL_5Jl J^l*-o-> isLJ^I 
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J— — <. — SI *L*s> 2 n — »JLH 

tJ^-i liJ^ 'liJ^P) 



JtLc SiUaJI ^0 iijliLjL *Ui _j~aJI «j-Xs SjLi^ll <u ii ^Lri (*~* J 35-2 JiLiil 

i J a-k^<Jl CjliUaJl ^ 4j| j^j JJL>cdl |_g ^j- JlaJ 

<tiUaJl t j-~>cj ^0 l y*~j>zSj ^~>r yfl ll ojLi^i/l 4_™J jl j t (frj U 

IaJlLp .0 j la .... < (l_aJU 4^I5LiJl *Ui> j^Jsilj jjJJ aJlSwJI *Ui> j yfl llj 
J^SvJLJl ^ jj&lk jj& UkS' i boU cl . A j ./-ill ^Ip SjLi^i/l Jjj<_« j-A; 

.35-2 

(Gain- t_~~£JL j^Jl AjjjJJl LjLiJI oL»U_ s aJl ^ J^~o 40 

. Guided Laser Diodes) 
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olkSUJl £| J\ 19-2 

.4jj*aJ\ ^iUS/l ^ 2Uu*i~Jl oliSuJl ^ 

t (End Fire Mixers) ajL^JI ^ iiJl c>Ua*>lJ>- • 
t (Transmissive Mixers) 4jUI CjUa*>UJl • 
(Biconical Tapered is j ^^i^Jl 4_;J1_Lj Jl— jVl oUaMJ^ • 

. Transmissive) 

ilfJl vlJI oU>}U 1-19-2 

aJlA? ^ '^>u>x« (Quartz) jjjl jS^Jl ^L=rj J>\ ^ 

t j-o ./2 JJ .^jl_J!>U 4^_?-jl_>Jl jllii^M <_£jL™j 1 g j-f-J 

i?-jUJl ^j-^Vl ^iUVl jL-^> J^-^; ty^' *j-^Jl 
i (36-2 JSLUI) JUi JJi J^p J**; ^ dUJuj OW^ 1 




2UI oUs^UJl 2-19-2 

.(37-2 
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asyi 



.J»5UJI ^1 yl £. iUI i-jUJI 37-2 JiLiJI 

Jsj^^JI SJbJ JL.j)II oUs">U- 3-19-2 

(38-2 JSCDl) !,LS)|| ^1 ^Iji Jlp oLW^UJl ^ ^Jl 




i j y^JI JJhS klJI oUj^U- 38-2 Ji^iJI 

XapUiJl *| J\ 20-2 

Si j->Jl ^L*- •> j-*-" la o ' c i-J JLojC^I oils- J .,h a <jl ^ 

56.5 L^u_J ^JlJ JL-j^AJ j-» (<iJliJl JwsjsJI jiiil) 

l j~^f- ^jJ*> <L-L>_*Jl oJu&j .iJLJl ij^a-il t5jjwa-Jl 5j>-j-<JI 

5_Jl±Jl ^ c— jLk-wo 140 j^^" oljLJI ^-Lo-^ 
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JioUiJI £lj3l 39-2 JSLiJI 

SJLp £oj>- j (Multiplexing) iipUioJ i^Lol Jj ^ ^HJ' 

oUSfi aipUJi 1-20-2 

SJL^ll 5i*UaJI 2-20-2 

*j ^^^^ i*-»_>~Jl SjLiNl (.jl^l-Jj .LiL^r (oljLil '^L>) 

LoUa^l y jla iuL^SJl iipLAoJl JLuC^I j! ^yj jyi^jJl ( _ ? 1pj 
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L_iJ j~p oUjJu<^Jl JL-jIj cJjl^Jl Ji* t (Narrow Band) JlkJl 

jliC^Lj .^.^U 900j 800 (jjLJ 

jjLo jJlJ 1300 (_gjL~j Jj k ; ls>- y> ^jJlp SjLiVl JL-j^ dUJuj 

.^S^Jl JU;Vl J\ ij-U- *1L* jlS ISI 

a^-j^JI J jJs p-r-^i 4jspUa«JI 3-20-2 

(Wavelength Division 4_?- j_<Jl J jJs ^-w^JLl; LIpU^JI jl 
JJi oljLil iJj<J jylj^ JL-jl j-p SjL^p ^ Multiplexing) 

■ 1 g t ^ r P 4xIx>oj i>- j» J I ^J»l> <L>j./? Jl j^jl 




Jjl^. ^-Lp! jl Uj> .JLJLl~/>U ^% JL^j^U j/Vl 

iJliJl c^jU-jj- 2.5 j_a 4_aJLk^™«Jl Si jjLJI SLaJJ oL« jJm^JJ 
^ pJ>J\ Jlz j . (^olp y\J*J SLS 30000 JjU_, L> ^1) 5JL>-I jJI 
iJkiVl j! VI iSJliJl ^ C-ilA-r 10 ^Jl l^J-Jbw Jvaj yly 

c~~J iJllll ^ c~>U~r 80j 40 ^1 I^Jj^ J^aj ^1 
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JjU ^J,^, JU-xjl^L j! (40-2 JSLiJl) i^-Jl J ^JaJ c^l^ 
^U-llI i>y J ^IaJ ^p^l j»-~i*5' oliJaJl iJjO) (Dielectric Filter) 
^_«_™Jj .(41-2 J^SL^Jl) (Wavelength Selective Beam Splitter) 

. (Couplers) oU yuJL >— ipLiJl IJL* 

J jJs jt-ww^aXJ ' ad.A»^ j jJLoJl J^xjj .L^ajt-j ^_sUVl j jjii ji 

t(Muldex Coupler) jv-^JUJl dpL^Jl j^i^JL; ^>_™i <. LS ~£s- 
. (Multiplexer) j (Demultiplexer) J^S j-j JaJi- 

l^wij<-i <iLix™oJl cjIjU^I t j-^wij jJ j^ScJl oJla ^_«_wJ 



\ 
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- J TX 



1 _ J !_j^aJI i_n,JJI i>-j<JI J_ji> ^ — Si i_apUi<JI JL»j)ll i<Jajl ^^Lc Jlio 42-2 J£_iJI 

0 t Insertion j>U>J^I j» jjJ^Jl -^i^l ^tajj 

.U>~JI jlikJl ill jiil 
iaiSUJl a^-j^JI ^^r^ SipLaJI 4-20-2 

JL-j^ J*>li>- yj ^_a_JiJ 1 4j<_^ ys iipL^JI ys ^J-jJj 

.ol yJi!L i_s jju SiJjOs «b>- j>= (Jl jbVi CjU jijtoJl 

(Point- ikaJ ikaJ y* JUa^J iJllo L>- jJ y^ScJl oJu& jl 
U5 tiSL^Jl ^ olyJJl iJjo> L _ r J ^Jl J^sljJl UjJl US' tto-Point) 
(Switching) JuJLjJI jl Jujj>^Jl cjLJl«_p ya *>^JJ bJ-p LjjJJ jl 
.S^iSo |_g ji-Vl ioJaj^l U>-b>J ^jJl (Routing) yJl j 

^ (Optical Domain) ^pj-^Jl Jl>~Jl ^1 U^oIpI ^ Jjy>Jl 
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^>^Jl j»^^>2ij ajspUaoJI 5-20-2 

IJu&j .iiii>^ cjlijL (Pulsed Carrier) ^s-AJ Jilj l y~<^Ji^i j-^J-Jl 
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.iJ5L.Vl 



(Raw j>UJl i_i~Ul J^o J-P jJ i J-jLJl J-vaiJl ^ LJa^^ 

toULJl o^U^I J> !>A-^~-J\ JsLjSfl :>-L*jl« cAJJl : Fiber) 

<d_^j ,/? j Jl ./?"*)\J <bj./? Jl i sL-J *y 1 4_<JaJl ^jjJaj |_g JjjJ 

oLo jJutxJl JJLi <L>JL<<_«J »l jj>J1 ^jJj <L^oIjjl«JI <L?-L>Jl 

.3 4P J~*> 
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AURIGA iS j_i SU^a) jl— 5 I"*** 9 ** " 5r '* S?J"* a ^' ^r^' f^?*" J^~" 

((Europe) PLC 




i j J ^iJ\ iJJl\ i~£ j 2-3 JiLiJI 

«-*>Uaj SjaUx-o a./?" <uJaj t_JJl y <_£ j,p Jl t_JJl <Jj£sj 
(Optical «i ! _ r ^Jl oU£Jl» j! J^>U-« jl .(2-3 JSLi) Jl j 

f. j ,/>\\ ( _ r ^ J <Joj t ^iwaJl jL~5ol J-oL*-o y j-^l k-JJ Density) 

. ( j~aJaJl ^j-oLas 4j<jI jJl 4aW , .<JI {y**J> 

J-o-«-t~-J ^yJl ^iU^I ^Jws ^ oJjk^~oJl ^L^L-^I SiUJl jl 
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^j,h a ->^LoJl jj— * j-Jl l -i~~ > - ^ g . * 1 j-*- oLiw» SiLoJl oJL^Jj 

j» j_Jl_a j->Jlj i j j_iJl J^_« ' la ■•• '• » j-^VLf- J*>L>- t j_a 

i jAa cJJUl 1-3 

jU dJJJJj t<d*>U>- /^o jj^jJL, Ja-ai J^lj -k-^-J (Ja_«jJl (_giL^I 
iJu-*J ^-a^JLJl lJu& jl . i—iJJl lJu& ^ iojJjw CjIJj 

^jjJl lJu& j! dUi j t £tJl . . . ^jjjJJcJl tlwJl j cjLJLSLJI 

40 ^1 MLo Jwaj) ^-sAjy> i-ry i*— J-°-^> J- 5 ^ k-sLJ^fl 

o^jjiaj ^j- Ji c-iJJl lJu& j! ^yj jv-^^Jl ^jIpj .((GHz) y^U-^- 
<*->! i jJlj 1300 ^piJ ji-L-j J j-t ijUaJ ^ J^«j<_J LjLj! 

^~JkLi_ SjLpL<2-«JI LoJaJ! j (TDM) (Time - Division Multiplex) 
1550 ^j^Jl J jh^l J 1 -^ J* 5JL.LJI (WDM) i^^Jl J^J* 

►U— IS J^jJI i jjLj c_<LJJ Lwi l*JaJL« 3-3 J^SLiJl j g 

Jj>-1 J^o) JiVl ^If- t_JJl ^-UJ; aSL— cJl*_si>l S ^ip (^j-^aJl 

. axJI ^ 0.3 yp J^j 4™Jo jL»S^Vl J-oIjw tiM^-l 
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5jjLLa |Ju»- Jj-wi o ./? ill jj-a Ja^>_Jl i l_aJJ| t_J jl 

cjLJ ^SLo-oJl ^ 4jLs t j J 62.5 o^^Jai ( i-L_j isLj^l 

t j^>_ s i> 4_i «• j,,h\\ J>i^J ^Ljj 8 £^tt j™* lS- 5 -ia^kjJl i yu> 

.Jais jL~« 

jjio j! y^-oj i^JJl j (Mode Field Diameter) «Ja^_Jl J^- _ r kL» 
.^1 ciJu i-iJJl (Splicing) J-^j oxp j! iSj-^j _r^^' 
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^LUl ol*hs*jl y ■ (Local Discontinuities) ~^j>-J> y> olfrUaljl 

oW;l 

yj> £L*-il JlI jj <• ol ^ iiJS^> (Spatial Wavelengths) 
JjjJJL Ji_i_aJl lJu& ^^o-^jj j^JL JLii islyiNlj t <lJ i_j ji> ^» j^s- 
iJL^ ^ j . (Microbending Losses) lj ■ « ■/? )l ols-l jjJ^/l ^_7LjJI 

.( ( _ 5 JLsJl J a II jJaJl) (Macrobending Losses) ^LJl ^pl jjJNl 
SJejJl iJU AjjjJJl LjLiJI oULwzJl (»Oi^J J5L^J| oJu& ^Ja-i^J j 

. Z°ls> (High Intensity LED) 

tijA*Jl Ja-ojJl oli ^iUVl JL>_*JU*I JLLP (_£ ^J~l iLxJLo jj^Jj 

Sj»- j_<Jl J jJs ^Ls-jJl jl_™5ljl J^L*_a JJL LaJ_Lp jl 

liUJuj .<t->-j_«Jl J jja i^g^ 5J-oJo«jj »j 1 1 AS- j** ./>" t (_gj ./? Jl 

t jJU 40 : (LEDs) *j_^U 4-Lp!_J| 2LjLjJ| oUU-vaJl SlL») 
0.01 : Ja_<>jJl <LoL>-l oljjJj t jjLa jJU 3 ; .k-«jJl S.>Jj<jl« oljj-Jj 
. (Delay Difference) oli j y ^^L; jgk:,.. j i ( jjU 

JsUiSl i^cu oLUI 2-3 

k_J <J isUJ'yi iJL>c» ^_iLJJl oLs t.k*Jl (_5iU-l ^-iJ-JL> iijULo 
.iJlp aj^a^ j (o^Lp ^jjJU 60 - 50) jJaiJl y jS\ 

y> jis\ JJCa jl i-sUVl y £jJl IJL» ^Ja^-j ^^1 ^y-^j L»5 j 

ol L JaJ ^1 isLs^^L i ((GHz) Cjljjy&U-^- SJLp SJ jiLo ^1) 



151 



^JLx^J} (_£jL™j L^_o_>tJ>- jl Lo.S' t <L*. >- j_s (Jl jjffl 0 j-^-f- J-5 > - 

LLJ jU t*>lLo -Lf!*>^ J-* J-i^j jl (^UoiJl) *j-^U ^SUj SiJbc» 
1300 ji-Lj ^j-^- j-o J j-t li U t jj 62.5 «_L! ^Jai 

.LkoJ 228 Jl _p- JJii Jip jili t ^la jjlJ 
^LLL^vJl "i^x 
c^-lJl k— ((j^jLkJl j-iju^)) »j ./?ll i^AJ jl j t b&^p 
(Inter Symbol jj-o^Jl JJ^Ijjlj c-jl^jJI I Jla t ^ 1 _™jj . ( _ 5 -LSL^Jl 
isLj^l iJbc>= i_ iJJ ^5^*j ^1 4iL~<Jl j» -^^h L° ' Interference) 

. La ^p <W2^ J^" - ^ ^ ^ 

.^rjJciJl jL^jMI J»U^> oUf • 

jL~&^l ji JsU/Vl iJl^cu ^JJ 1-2-3 

<d ,1^1 J ^^rj-!l ciJJl jU i J\iS\ J^iil J U5 
JL^jjL) 4jjIjJ| oJ_a ^_^^Jj 42 j_>o ^_Lo ij^S <l>- j>~ ^jjIj 

t (Axial Route) ^j^p^Jl dlL~Jl ^ J^lsl dUlw oUjlx^Jl 
|Jt>- Liwi i_ iJJl k_J j*>Uj>oj jbbj^ Ol^jJl Jjiij _yJl jl 

i-_<JLjJl ojLijL^^I ci-jL^Jl j i_il jJJcJl 4_L^>J jJ 

50 £JLj jl l_JJI >J» jl ^Jl G651 ^ij (CC1TT) 

k_JJl i— aJjiJoj .(" j^J 150 4jLis £_Lj jlj t I JZ-J>J ^Sw) 

^ JJ-iL jL~~5il J-obw oli 4JLjw oil* ^ it- j j S-Slj S.>Lo_i 
jLwi JLp ojjIJ dUi £A LgJl ^p) i— aJJl i j^Jl J^Lx^Jl 
(Interface/ ioli jJl iiJaJl /t_JJl ^W,^ jl^p jL»5o^I J^L^ ^rcc^ 
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Jo tJaii ^>J| ajjIjJI ( _ r £2l£S jls to^Lo Core-Cladding) 




J^Lwj iUiSlI iJbcu i_i_Ll <yJaS« 4-3 JSvi 

JL^j^U jvJ^L. j_a j (Step Index Fiber - S1F) ^j-ki^Jl jL^i^l 
i_4_JJl I-L& l«S 4.415 jl . (Short-Haul) 5^ . ./? * c->UL~<J 
4—3 J^SLxJl jj—jj .^j jj^U<-^ 20 ^Jj (J^ 2 ^ j-" 4j<^ 4jJ-Jj 'Wii>cJLa 

.jL~Snj^/| J^ljWJ ( _ysi> jf- daAA JsLu^l iJjC» jL~Svjl J^l-*-" i~aJ 

Jil jL»5o^l J^L*-« i_LJ ^ ^a../?-jl SiU jL~5ol J^>L*-o jl 

» j .,h II jl j^JljJI i t_JJl jL~5ol J^>L*-» <c_<Jl ^ 10 i™Jb 

J ./?->.JL^> dJJJJj i 4 a->nJLa J j^s ijjlj ^ j-ft ci-JJl ^» jj jJL«Jl 

tlrev ^xJj .*j_siJl XjJH J>SS\ ^ISL^I Sy»Ui 

jl tiwJUl J^wi » j-aII oLj ^yj ^1 J^-^^' 

Olj in-jSlI 4_P^ Jil j jic— ^jJlpI ijjlj ^y> JlP-IjJI ^Uolil 

. iJLLa J j^i 4jjlj 12 <bjljJl j^jCj .ij*j> ./?l| ^LSoo^/l 4jjlj 
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^JLJ^I ^ ^jj-L^-jJl ^iwaJl J-f- i~jj-vfl-Jl <L*_J>Vl ^LSool Ji>oj 
<L*_*J| ^j-a 4jlJj^>c_a (J I LjIjJ-1 k_JJl J-S' j_oJL™« J^SL^Xj 

d\ iS j-la^Jl jL~SL;Ml J^L^ t-sLJN ( _ s ~*L*Ml i_~j«JI j-a^j 

(Graded ^jJlz» jL~5L>I J^L*_«_j ./? < c_<LJ JLo_*jl^Lj cjI^-JLJI 
jL~SLiMl J^>L*-a i— 4-J J-«_>cl~j ti^JiJl oJLa t aJlpj .Index) 

ti_gjJaL>Jl jL~SLiMl J^>L*-a i— iJJ Siilj^Jl aJl JL-jMI 4iL~oj 
J*^ (jb-lj (JL. J! J^oj (^JJI) clJJl l_JJ >lil j! Ml 

(Linear ^^la^Jl J-jJUcJl j! LJL- M t % %^> c-aJJl j jl i^^S _y 

.|JL>- ^j-J iwJJ Alignment) 

_JUi 




J_»L«^J ^J-i 2 i .^jJLu jL_£jl J_»L«_<>j JpUJ^II iJbcu ijj-^aj 5-3 J^s-i 
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jl — J^l*-* ji JsU/Vl iJUCU (^jwa-Jl *-iJlJl 2-2-3 

iJL>C^ i_aJ ^ ^jlSLlJl C-JL^jJl (J ^iij J j-^ 5 ci-^i lS 

lL~>^ ^-U-jJJ ^j-aJI jl~x^l J^U^> JjJbC J*>U>- y j*ljSm 
^z? . a->o t j5^«jj .<m)jL>t-« oLp^-^j jUiij^/l (_5J-f- Ij^li *j_viJl 
» j ./? II jj-So L_iJJ jJl>JI ^j^ajJl i-Lo-p J*>U>- ^ dUS 

4_P j^-> jili iLwi Jj-J ^jjlj y l_AJJI <_^i J^-lJJl 

4 2 W '. <Jl yo isLo-jVl ( _ r »So<JLoJl s-jwiJl ■Lf-j-v Lkjl 

(Path Length) jL~Jl J jJs ip^ ^ywijj .t_JJ i^jUJl 

ajlp ^-U>tj Lo-S" LajL^jljI ^Lo-jj Ls^-*_) L^_-^2_*_> * j ./> \ \ oU^j 
.^jAia J^L^-o-) J^Lo-)*^l .s*x*jia ^ (Jb-*^-*--'! 

..kj 800 JL-jl 

jL^J^I J^l*_« oli .jUVl jU-^-l jl y ^J^l ^Lp 

(Trunk Network) *-~~jjJl i ijL^Jl 2iLJ> ^ I jlS ^jJLuJl 

£_^J| cJJi^ jl Vl t(SJLj<Jl oliL~Jl JL-j^I ^1) Jaii 
^JLj ji-lj 850 ^Lj ^fry J j-k ^li <LL>^ oLSLi ^ ^iU^I y 
.j^b-Jl cJijJl ^ UjLi cjL jj> jJU 1300 

<clsL>- <>L>tJLi ^jJLLa jL™5ol J^L*_«_> JaLoJVl iJj«jL« ci-JJl y> 

lg o '. 1 L ^yo—J (_J-i-il oJsUj y ^/ Jj j./?U * ( _ 5 iaj >l ^Jl liUi y ^**iJ 
jL^^I J-oU-o ^ ol^JcJl oJla i-^—jj (. (Step Pattern) (_g^Ja>Jl 
jl y ^ju (Sinusoidal) ^. *jwiJl jL~» jLi t^jwaJl 
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. (Curved Paths) Li>^> 1jL~o dUJb »j ./? 11 .l^-jjca 

i jL™5\jI ( J^L»_« ci-JJ Lo» W a a Lo_^j 5—3 ( J^5\— xJl t j_*_*jj 

oJls-Ij Jj> ^J-lj i\X>- iiLij J^W^ ^>^> ^yiJ Jj- 3 *^ jl ^Sjr'y 
^ 4Ja^-*>LJl ^^S^ojj .c^ilj <j! ^J>j-J> jL~Sol L^l« 

.Jlp ^yj^J? jL-Svil J^L*-" Olj 4jiiiLa J*>li>- 



n1+3v [ 
n1+1 




n1+1 . 
n1+2^ 

M+3' [ 

^jJLu jL™&l i J^L*^j ^_jiJ Sjj.if^.il oljl qJI 6—3 jj^-* 1 

l_aJJI j^jt^J \'J\y> dllL~« jUJl frj ^jt- <ualx>t_<Jl iiUL-^Jl 
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io_i ^JkS-\ IgjL ^jJL^JI jL«S\j^l J^l*-" C-iJJ ioJj<Jl 4^iJl t_j yCj 

tdBkm" 1 3j 2.5 ^ ^jl ^ yVi 850 t y>- J y\> iJ \s- ^jJcuJl 
1.5j 1.0 ^ ^jly^ LgJLi y^jJU 1300 i^-Jl Jji Jl^p Lo! 
2000 ^jJIj-^j jJLiJ i~r j-» o<-~~-; J~w~o 3 ^^j&j tdBkm" 1 

. (MHz) ji_y*U~<> 

LL>^- jl^- IJlaj .l_aJUI t_J ^ ( j^iji>ci>i ^J> j./>\\ jL-SCi^/l J^l*-" jl 
Si jLLo (j^- jl Lfi>-liil ills' jl ^ ^iLJVl j» 1 JLgJ j-^^l 

.^>Vi ^y% 

S yi-a i_ AJJ i™j^Jl ^Jj-iVl J-j iijli-a 1-3 JjJL>Jl j g 

ijy/iJl i^-j^Jl oL^>-_j^J ^.'-/ijl oLJUp 3—3 

t Jjjis jj^oj jcji isj jJijj iijwaJl ^iLJ^U iail j^jl Uj-<Jl jl 

^>_jJlx]\ j ^ oLj^«^JI JjIjI ^ i^SCo-a t jS\J LgJI ^-i- 
(Corning Glass Works oL^-l^-jJJ ^Jj^S') iS^Ji c-j=^JI L>J-^p 
cJ> jJl ^ Ul . 16 dBkm" 1 ^JiJ y I jJi IS JL>jcu-*>U *>Lli LLJ 
jl j-SUjj .1 dBkm" 1 ^ Jil y& ( y 1 J& y}\ ^ y~~° jU t^-^UJl 
.iJbi^Ml oMU-Jl 0.1 dBkm" 1 J\ ^ y^J>\ J-^j 
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£jwax)l 4-3 

: «U ,/? a*. a ol jJai- *±j*>U iSliA t LjJl^j j,p Jl i_«JlJI ygj 1—4-5 
t t _y>-L>-^Jl k_~^iJl J^SLiJ j 1 (Glass Preform) ^~>^p ^^-^^ 

. (Fiber Drawing) i-iJiJl ^ j»j 

^U-^l ilJlp! 1-4-3 

.^j^Jl ^JaiJl ^p(jjJbJl Jia) (Metal Chlorides) iJJjtJl olJbjjlS^I 

^1 ^ J^" 2-4-3 

j j_SL_L~Jl j__™51 (Doping) W . .t : " J Mi- ->J->^> jL~5Lil 
jjjjJl oiUu j! t jL~So^/l J^Uta 5iLjJ kiUij t jjjL~aJIj j» j_JL> j->Jl 

(Internal Vapor jU^JL Ji-ljJl _/Jl '■ ^-L^-jJl 1.. . ./^ J^SLiJ 
(External Vapor jLi^-JL; jl_>Jl j-^Jl j ' Deposition) 

(Axial Vapor jLJ^-JLi (_gjj_>^>Jl k-^—^-JLJlj t Deposition) 

. Deposition) 




(iJ^L«bU £y jj£ i£jJi JJ !U^>) i_jLUI ^_j>^ 3_L* 
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jUJL JU-loJl v^-^ 1 1-2-4-3 

.jUJL, Jl^IjJI 

! j si , ju 




. rW-jJI 5—7* jr**^ J^ 1 -^ 1 V=- ^ 8-3 J^ 1 

^JwoL^d ^Ja^J ^_*Ja^a) (J j^CJ.^Jl Xw^5"l ^J^-**^ 3 ^y>^j 

IJla ^Ijcoj .^ivadlj l_JJI ^^^Js J^SCiJ 1600° C J! 

LL^s LJ| j W.al \.../>* J^LlJ J jia^Jl t j->t-«jJl Xs- i_s j^<Jl i /? ail 

' ...Anil JaU-o jj-^j •> ' jJJa>s jL~S\jI ^L>-li t_J_> 

oJla ^o-^Jj .|_5jL>iljJI lS\_J_~Jl {t^fj Cy ^' ' jt -1 ^ ^-~ 4 -^ a - j 

(Deposition Drying «jlJcJI j i-™* _yJl> i_ iJu_p)> _> iJujJl 

. and Sintering Process) 

jUJL ^jUJl 2-2-4-3 

(9-3 JJLi) jU^JL sr^^ 1 V^^ 1 M~* ^ J^^" 

(Mandrel) ^P^-*-" J^-i >j-J! £_si>^jj .^JwaJlj t_JJl L ylj-='- 

oIjUjjJlSL; (Burner) >l^_L> j*_LL> ^ j-aj .j'^-dJ ^ 

ilj_<JLj (jL-lJl jJ 4jLLl>iji JaLo-jL ol la .t : aj l_SL_L~Jl 
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Jj> l_~^J j! .(Soot) (»U^ JSLi lj^-jVi 




3= 



j_jSU — II JL — Si ^> oUJp ijUsJIj ^ys-jUJI 9-3 JSLiM 



jUJL ^j^Jl vs-r 11 3-2-4-3 



-A3 



JUJL>- t j_« t jj>c— ~jj t^j>sL™oJl i_. . ,,h all u^<-«j 4_Jl<>_*J| oJLa J*)Vi-j 
iiljV ojj j-^i ^/ <sjl <uL>j<J| ojj& .Liwi LIv5 JSsJLj 

.<uL>j<J| s-l^ol -X*J ^yiL-^JI I /?aj| 

JSCiJl .j^>jJl Jjbw t j» 0 Ls ^jJULij . \ g . . . a> ^^SCoj 

.jLkJL (_gjj^Jl k_™-yJl iJu^ 10-3 
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J^SLiJl ^ jj&Lii jj& L>J5 i_iJ i_^>^~-jj t ^rj-> 2000 

. 11-3 

Sji 10 9 J.S' ^ i^^i- o-^lj »ji jiSl tSy^. ^ 
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.ej-UI i_j>«_ 3_Up 11-3 JiCiJI 

tji^) i^sU- cj^iXs- 280 ^Jl^ S^Lp ^js-jUJI 

^i->UJl jiJ J-^lj t (Light Buffer Tube clJjJl j->-UJl dlLJl 

.^j >^ 500 J! ^jUJl 
i>° 0?^^' Cr^j^J ■ 5 ^"^' ^jLi^j tSjiJl jj^—^o Jj>-I ^ 

^U~Jl J^-l j» (Poly Tetrafoluoroethylene) t jJui>^l jjjAi 
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.(<L>jj-< 1 k>- 200 *>lLo) LJLp ojl^j- i^-ji J—p l_AJl!I JL>_*jl~-1; 

■ __ r =~ > ^l CjUs> jj» 4 W'.injl J jJb»Jl 

^^.pIJUJ j»j*>Ul JbJ-^Jl ^-i^jJl ^y> ^-oj .^J-S^-oJl t_JJl 

kill Silo Jj<->^> Sjl y>Jl jl dJJi ti_ iJJl t—^^-j ^. ; aJl 

. i j *>U ^jJl^IjJI ... II ^ l-V"-; *^r-~Sl 

S^US £=H^> JaLjS/l 5i-JLxJU iJLfVl J^U-« ^ jIJl^J^I k-^-^j 

.oL-LiJl ^ e-lki-L diii Jl isL^lj ti^-j^jl j jl^S^I 

<Lw^L~j~ SiLj jIjl>J^I ^ k o : ll i jJla cjLJJI J L=lj 

jl (Cut-off Wave) ^UaiiVl h>- y> ^J> ol^JJj ^JwaJl Jili ^j-a^l 

.L^JM^ j» JiTo jl ^ j^S\ 




JUS3I JpUJI 

SiCl 4 + 2H 2 0 
Si0 4 + 4HC1 



c-JJJI ^U-j J-^l c^J^JI Vrr->^ 12-3 JiCiJI 
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5iU iiL^ 4_JL<i 4_4_>j-^ (AEG Telefunken) j-SLlaJu 
(Full Length Outside J^LSLil ^jUJl _^Jl ^ j t (v^^*-^ 1 
(_g y>o < _^Jl 4_L> ^laJl 12-3 J^LiJl . (FLOD) j\ Deposition) 

.iJu_*Jl L^j 

M lf\ i(J*&)l ^jUJl ^r-^il) oJl^S (i>Vl Sj~Jl 

t j^- ciixi^ jL~5ol J^L*-« Sji^Ij Jjj (_jjJ tjvjJa^Jl ^U-jJl 

.(_5j^aJl i_ iJJl 

ojl j^- i>-j2 -lit- j» ^jL^ i£ ^>^> t_JJl il j-o t_ ™ - Jj 

.«Frit» iojiJlj i-i jj<j Ss*-^U 4lJs J-^-id isii>cj> 

4-«j*>LJI (Rare-Earth Elements) Sj^LJl 4^JJU<^Jl ^*>L=^I > g\ j 
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Jb«j ^y> <>u>Sj <u^&>njJ ^Lj-jJl iL*j tlr"-? ' l ~-~ 9 J"^ tlr" '■ 5 -^- l>,L/ ' 

jj ^3 ^j^J .Oj^bJl <Lo-L*»^Jl c_ i2-J-*Jo |* J-^JJ ^^"^ <\-J-o-£- 



aJjl^JI ^Sfl iwJaJI oUSfl 3-4-3 

.(Fiber Lasers) i^i_JJl cjI jj_JJl j (Fiber Amplifiers) ^JLJVl 
UJlp .(Doping) -k^jdl j! jv-^iJl ^Juju iJ-^*-*^ £-%>^l> j»jtkJl 

^iSl £~_v2jjl C->L-LkJ<-> 4^-™^ (_5^->J 4~S-Ji>Jl C-iJJl ^_Jw2J 4-J_o-P jLi 




3f 



BO 



(e 



•jiUJl JjjumJi Jjij^> 




iUt 13-3 JSLUI 
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(oJL- ftSUj) *Uai)l ^ 4-4-3 

oljbJLojJl oLsmJIS (_gj ./? Jl i_jLJJ| ^-o-^-" (J • g ■ •• " i 

jJjCj L>J_^-j .c-i-JJl jis JLLP «-UaP j! oil J— ^J> jJ t 5_JL>-I jJl 

.14-3 JSLUI J y*Ui 
Ja-b jUVl S*UI jl5^>L (15-3 JSLiJl) p^-Jl 

1 



Jl 3Ju>* J-^. ^ail SjjJb ji (Jj-^i y 14-3 JiC_iJI 




.<_j*~Jj oli 3iLi_i oilJL- 15-3 Jiviil 

LSCj^UI ^j-^JI oUSfl o%15" 5-3 

jJa3 L° >— sLLiJl tlJ-JL^*>\_Jl t_sl_Jl ^Lv^ yS^o-oJl yo 
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i_iljls > yi ^Jai jLS^j^L <ul I0J5 .^jij^S ijjyj <■ ( Ju-lj j»JIo) ^JwJ 

.JJUJI Sjl^Jl 



ol> p J 

<u jJL« < *-^~ J P ^5 J ("167° F jji-staJl c~>sj *u jJL* 4->-jj 55 ^jijjj Sj! jj>- 
.(^JLJb ^ Jil) cJ jJi Qjy.^ oJ^J (c-jlfJj^i 212 ^1) ^_j^> ^rj-s 100 UjIjJLa 



4 5 . la ; oUaJos <-JLp jL*5Jl J^L^ oIS (Polymethylmethcrylate) 









^UJl j y J*' • 










. .ylS" JLp- Jii • 








. jS\ ZjjA o 


JaJu jllal oJuJ jJj£ 43L™o • 


.^s ijj^- • 
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t j_« ^-j '■ ./? oJl ./> . !l ci-JJl ^^.9 «• j_viJl JL^j^ CjIj_w« jl 

.^jSlj^^Ul ^j-aJI » aJLSl olj^ (Jil JLai) J-^ail 15LLJI 

.4_^-U-jJl i 9LJ*y I £y> <uK Jil <bl U5 [iLu CjLJs^jj 

^2jLva>J| ( _ 5 if- iiLi>Jl t j-o ^aj U i . ., 1 1 JJLp IJj*- c a-Jaj JJ^J 
(J-iJl Allans jj^s yC^i ^y^-U-j i_iJ/dLl^*Aj Jj <L~ JL Lol .c-iJJ 

JU.I jJLL) J> 
.(3-3 JjO>Jl) 



.-sLJS/l *j">L-I iiil^-Jl oLivaJl jv-a! <y ^jl!^ jl 

t (Deflecting Diameter) ^JjL>Jl ^Wsllj *l^_Nl ^Jai ^ ijjwaJl 

jJa-aJl L>1 .Cj^L-vf jjJJ jjwi ^1 J j ./? =>- jji l_LJJI «•! jjJ^ 
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oL l-JL) i_ .LuJIj i^^ji^JI iJUcuJI ^j^aJI *_A J DI dLL. 16-3 JiLiJI 

ikL-Vl ^ jLSL^L iSUL. .oLTVI ^ jl^.! JUJI jji ^ 
400 La ^JaJ 5^b j ^SLJ ^L. 30 ^s> ^j^l La ^ ju M 
4j Jjr Jl L^jJ Jl^-^j M 4_JJ_*_Jl 2LiJl ob dJ">L-^l j! VI .jjuo 
ja^JuJ^I ^ SJLij ^cjLIs^ j! i LSI j Lpjj Lgj^ lilJSj Lg_»-a.i 

.<u~iL>u o*>Ls^ j» j! 
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J,lS3l J JLiJl 1-6-3 

^yj t y»-jU- ^i*>Uj iiUw ivflis^o AJUatL^I ( _^JL«J| -Xf>JlJ j>jLLjl 

oL^JLJl oJla jwM^ ,_5^j .(16-3 J^JJl) <LsUi>i j-^Lp 
oJu& jli tJ-iiJl JL-*ju-*>U SJLL2JI oMjLSDJ L^L^uJl oLLkuJl 
.jjjL 250 ^Lj jl; i^ojli iojU» L^jjJ BlJJlJl iS^L^I 

aUaJI oLlJl 2-6-3 

60 1^jlS'L>_~< ^Lj 4->Lx_>JJ iljLc- 3 2 . W > i_ iJJl ( _ S J-1» 

(Polythene, Ultraviolet Cross- Linked L-^-^i-L-Jl J jJ 4_*_j.Vl 
oJl^jj) LaJI^j jj jj-^j 1 3 g ~. .t (_g il jji j! i Acrylate) 
-3 JiLlJl) (Coaxial Cable) j^Jl jj>^ lLLL* J-«-£ J^>-*j ii^>Jl 
Ji~b i(<_» - 17-3 JSLiJl) jUVl ^iip^ j\ (! - 17 
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ot™ tijk ( -*-r J J 5 ^ a* ^W^ 1 Js?^ 

IJla jjjj . (2(j.m) j-S^-" L^S'Lo-^ <LLSj <Lj*>Us SiLo ^ 




.^j^sJI ^jLUI dUL. ^-Sy Jli. 18-3 JiCiJI 

.j^-UJl 'j^^lj ^iLJ^I ^ <_^L^i _>=r^ (Polyisobutylen) 
j! t^j>^p j\ tjlp) (Thixotropic Filling) Sj-^>Jl y> JLpL~jj 

i^-ji 70 ^1 ^rj- 5 30- ^jl ^Jl Sjl j^>Jl oL>-ji 
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^ 15 jl (Buffer Tube) iL^aJl >^J^I aSLw jl 

1.4 «Jlj j! 

S.>L« j!) t j_J_o! j-Jl jj-^ Si jJL« SiLo_i jj>-Lx_> (JJJl~JI i-Lx-jj 
i^juJ <ui> J*Ai>- L~~J LAa>^ (Coefficient of Expansion) 
iJL^iaj CjL>c^iJl oJu& ^^^p L^j>^< 5_JL5Co]^j jljJu>Jl CjIJjJLojJI 

4_sU=>l LsAjI jl£_^l> 4JI 1*5 ii^L-'Vl t_^~J 4_£jLL» 

.18-3 JiLiJl ^ j-^o jj& U5 i>jJLdJ j^U^ ^-yaip 

o^isai ^ ^1 7-3 

piU^Jl J^aJl 1-7-3 

JjLxJl iSj^ j-oJl ^-dj-*-"-^ j '■ a J 4-Jj.A->t-<s 0 j->-J oiLv' jUI 

j*_>^>J| Sj-wi-v ^j-aj .^J-^-oJl j! ^JLx-oJl j-yS- (Dielectric) 
^ NL«j<jl~-I j£\ Lo-S' -Wr"^ <ki&j> j^-j <• y> •/> »j 

. (Data Communication) iJLJl Cj^LvaJ^I J 
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y- J\ yjJ^I 2-7-3 

(19-3 JSLtJl) (^j^Jl j!) J^ 15 ^1 

t (Central Loose Buffer Tube) _y y^j j^-L>- > j-JI 



i—kAju jj-o-vi UA*j 1 g . ,h x j t—^jLiVl 




.(Brand-Rex lJ &i j xl^ sryi iuL") j ^ 19-3 JiLiJI 

>,jaji uui joir 3-7-3 

J^>- Jlp SjiU LJ jJ JbaU-I (20-3 JSLiJl) JoL5C5l IJl^J jl 
4jjjw5 ^ cj"%\£3\ ^ ^-jjJl Ijla ilS^JLa jr^SSj .oLJVl ^ iJie- 
. (Junction Points) J-/s jJl islii Xs- <\J 
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(•MJsM UaV 

SiUaJI oUSlI jjj iaJb*: Jl 3J_jAJI j_j^JI 4-3 JjJt>JI 





•— yjl ijj 




1 




2 




3 




4 




5 




6 




7 




8 




9 




10 




11 


(OjJ "V ji) (fjljJjI li' lSJJj?» 


12 
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^j^aJt <_iJLJl JAS ot 8-3 

Jwo^ju»jj ^Ij-JLp t_~J^yj Silt- Aj^vaJl i sLJ 1 {y> $\s- 

.(Fiber Bundles) t-iUVl o-L* iJL>-Ij JL-jI ^-rfa^-S' 

4jLj_laJ 4_£jl_JL» ^JL^Ja-j CjU-j^^j (j-^-s* t-sLJVl t*"^" ^^-"V-!-' 
(Multipair Copper Cables) ^1 jjVl S^Jj<i» iw^UtJl cj%15^I ( *^- 

ilia! 4-3 JjJL>Jl j§ lajj. Oj-L <*J c «J jU tt-iUVl 
.jljJVl j»lJuic*-L i_sLJbU jjjCviJl L_i ! S' 

^ p J> 12 J5 jli tj^-lj ^jJI ^-iJ 12 JS\ jlS 0| : ili^">U 



k-J^jVl j y~«.<J 1 — 8 — 3 

tjr ^l (Pilot Tube) JJ-Jl jjJ jl . (Pilot Directional) 

JiWI ^ 9-3 

JUJI ^Ja, S i _ r ^Jl ^iUVl *L 

JJ^Jl 22-3 JiCjJlj 21-3 JJCJLil t >-T Jl ^L^i ^ 
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i>JI <JAi\ (1) 



4. * . .11 ia~« l-aJ ijj 21-3 JiLtJI 





^-U^ j - /a' e 



5 i*_ IS {Jj^f_ ^-iJ Ji^ 22-3 JiwJI 

.(23-3 JSClJl) SjUIj y i-jlkJl L.U>Jl 
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(j-ij - JUljj SS'j-i iaa) JU'VI ejJJI i_jjjt ,_j1p Jli« 23-3 JSCjJI 

(Jjj^ji jl) io^Sfi o^isai ^1 10-3 

: L^»j 



^jUJl y^/Vl JjIS" 1-10-3 















.36 JI 2 ^ : jUSlI ^Ac 








.jjjj 1000 l^J^Jl J+r.- 






I Ju& j»Ju>*l— j j .(■'■■la.aj 

ji .aiii oi-u-uJi 


Jl 20 °C y. :1«JlU 
60°C 

JL. 100 : «l jj>'l >i i.i,,^; 






JS'Ltil L.j; aJJljJ.1 


IEC 708-1 :.UJJ J> 








jjjj 1000 iJaijJI 








50 X 50 ^Ls oli jJIwj 
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UJI Ljtfll i_j*UVl o^jlT 2-10-3 





J^ 








J5 A™£ JjlSJl 11* jl 


. 36 Jl 2 ^ : ijLlSlI ^Ac 












jljj 1000 :._j^Jl J^r.- 










^ oJ jll oLJJ JJjJ.1 


^ Jl ijl>l i-ja 












(JL) -20 °C ^ : LjUrf 


i.LJJ 4J3U 










60°C Jl 










^ /^p-jJLgJl ^» LJU- 


. p-U 100 : .1 jj>'l jj J^l 












IEC 708-1 :.UJJ J> 












_^ ^jj 1000 ijaijl 


(LSHF) 










50 X 50 j-Ls Ola £j\Juc 








.J. 













^^2JI fU)l JjISJI 3-10-3 















.36 Jl 2 ^ : jLfrl jjp 










jljj 2000 :._j^Jl J^r.- 




M 








4J3U I Jj Jjo 








Jl -20 "C y. :U0J 










. (JL) 60°C 










J. 100 : .1 jJ>'i >i J^; 










IEC 708-1 :.UJJ J> 








^ Liii- U-jU- 


^ jijj 1000 








t>'*^J p-w> .(j\>-Jl$JI 


50 X 50 oli jJlw> 


(LSHF) 








.J. 
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*Uil ^ U**JI 4-10-3 

t JoLSUl JJ^b Jlli^l *UJl ^uJ j! L^U- jLS^L jU 

.(24-3 UJ 
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J»j\ yi\ &a U«j>JI 5-10-3 

.(25-3 j£jJl) (Polyamid) xJ\ 




iJaiSl {j~>j^ iaJLSj) SJaiJI il_j«iJ ^jUa 

. (Potential Equalization) iJiUJl 

.Lolas' jL-o-Ji Jj£- (j^-o-d • 
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iijJL>c_« ^jl_Jl t j_« <\_*^-L>-j ^jLivs <L_iJb«_«Jl ^jj-^l "ii?"" 

a IvSjI " -,^*" UkS I (Iv3jI AjjJiJl j^CS- ^*s- J>-»-*j (1)1 LSv>= Li ) 

j>Jjk^™<Jl dJL^MJl £-1 y\ j_a j) (Polyamide) JL^I J jJl Silo 
L^U j-o ^JUi ^iSl j^ju i^Jb^Jl £jjJl j! VI .(i3">L-Vl cAJl^J 
.U Jb^ ^1 c-ilS^o <u£Jj t (_^i>jl jiJl Lf; Ji 1 _ s xJl jl^^^l ^yj 4jLj>J| 

^JU^JI ^,Jxll 6-10-3 

Ju>- jJ V IoJ_lp S^-JiL-o jVl J->l£-Jl j^"^ 1*^— 
iJu-p jl jl t L^JLo-xjl^I j^-oj c>*>l;l£Jl JjJUjJ k_~jUl jl oljjJs 

.(26-3 J5LUI) 





(ii^L-Sfi ioj^) * j-iL* ^jUJi o^uji ju^du ^juw -iajj-i 



183 



JajjJJL. ^jUJl ^iMJjl .kjjj ^MJs J^> 

.o^i)l J^o JbJ» 4sUi>^ ^Jucdl iajj-iJl C~>J ( _ 5 ii>-li Jli~.il 

SjJaAJl oUJl 7-10-3 

J* ^ j! oljLkJl Ji, s^J»iJl ^UVl ^ j-^l-JI ^ 

.(27-3 JSlUl) 

(Gel-Filled Polyester t yJ*>l~>Jlj *j-L>_«Jl _y_™JjJl /^o i_ >j_Jl ^ 
oJ_a j-o VJ-H' ^ <-s-H J-^Hl ^ J-^r j-^-»-dJ -Tube) 

j>JlJ! ^j-JI SaL. ^ ^yii-lJJl ^i^UJl jJwuj .f-LJl J jJ-oJ 
.(^ji«Jl Oj-LUl ^y> ^y.-jUJl ^i*>UJl Lol t (Polyethylene) 

(LajlJLs tjl^JJ ^j-J-ol J-?^ O^Laj (j jjjljjl ^jj- 3 0^ A-oL-o-sSj ylJlj 
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^j-a ijLoJ*- ^jjjjt-a JjJ-^a t £j-b> ^^Jl J-iLS" | « ; 0 ' (_^* JUL* 27— 3 J^v-^JI 

oUlS^I 11-3 

oJLo_P-l jl Ja5U>Jl ^jip Lf~~J Jl ^j^l ^ J' >— 'I J-* J^'- 5 

^ jv-^j jujl>cJLj IJu&j) 1000 L^pLiJjl J ^ jJ iJ jiLi 

l^-*-^ j jl£»Nlj jl US .(^Jl • • . j^-LJlj JjljiaJl SiJbCU ^UJl 
(Planar 4j^l™«JI ^Jji^Jl ^^Jlp jl (Cable Trays) i]*>L-l iL>U- 
SiUaJl is jJai- jl t^LoJl ^ *lj^Jl Js jl jl t Shelves) 

i-Jlj.PjJLij'yi b iVl ( _ s i) tLJl c^>^j < __ s j^ jl t i-JLj-^-SJl 

. (Oceanographic Systems 
t Jais 4~Jl ^lp CjMjISsJI k_~rfi^J iaJj^UwJl iajjJaJl JUJaj ^ 
_^S1 jU t IJla j, ^ j^™- |_g jJl dlLJl J ^Js ^jJlp Jj 

^Jl. LJij! ^ J jJaJl 3^wi2Jl Vi ^wa^J UJl^-I J ^k)l 

tisjj<-^Jl *lj^Jl jUucu-L ^ ^c, y^iy iS'^L-^L; 
otil^j jjJUtj J~>Jl I -La J^vj • (Auxiliary Rope) JlpLj 

t j^wi Cj*>LLSvJ| JbJLoJ CjI £> j-^Jl <uJajl k_ t lx_Js> 
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iLJlp ( _ r »J oJlA JbJUjJl CjIjJJ jj .oJl>Jl>JI ^yL-oJl Jaj 



J 3 - 



H ( , -r <wa - , 



i ( _ 5 Jlp j^-S' JJLj SiL^I jjj y^jt 4iLkJl is j W W ^ l^j>^0 
^! Jlp ^ M ^^aJI ciJJl j! L-,j .(28-3 JiLlJl) 

. (Inductive Interference) 
iw— S' y 4^L>j«J i^jULa L^vaJl i—sUVl <Zj"%\£ t_~J5 _y <uL>_p jl 

iSlkJl is jJai- ob?<j ^ij ii^L-l jl t Jail (Phase Conductors) 





(David Scott o oil* 
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l^As-cS\ cJ*ki\£S\ >w~waJo aJlo-p ^ OiJLid-^Jl J j-W Ol 
^Jl ^Ii^-j M 4_.jw2.Jl iJLJVl o^LlS" JL>_-jl_-I jl 1*5 .ij^waJl 

SjJLa -_iJ J^) i<L>-Ll<Jl o*>LLSJl £|>*^ .,^>j J ■/? aJl lJu& ^ 

I aJl ^ Lai .^jj Jl <L>- j^Jl f ' ** J W-* ■'■ <uJL_pj o^-LSOJ o__l*jl<>JI 
ij^-JI ojli^l JLS__vlj Jl— 'jN Jl oljj^jl »JL?iu j i ( _ ) ~«UJlj »_>l Jl 
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L.I .Ij^JI ^U^l o^LlS 



f. j^aJl jJU<aa 1-4 

(Electroptical o^a^j^JLiU)/ 1 iiLkJl JJU ^—>) ti^a-Jl 
.^^-SoJLjj iSlis a-jI^-SJI iilkJl Jjjj>^ Transducers) 

.4^^ (Switching) Jj-^j S jOi • 
. (Monochromatic) j jill i^iU-l 

,jj> ^ 1600 j 800 j-j ^ji ja Ji jtL j*j<j j! • 
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^ iw-L-Vl (Optical Transmitter) i £ J ^aJs\ J^> ^Ul i*^> jl 
(Modulated) 

jU tSjLi^l oJla i^jJ* ,_s1p iUj^^Lj i_i~L!l j-p J— >jJ 

SJb^ j! t (On/Off Modulation) ^iJlj J-LiJl j^JisM, 

(Two La-j-^^a t j_o-lj>t_« t j_ ; jjj^^) jj-H W-r^" : ,/? : ^ *• j ^-Jl 

jjJl^J L-jL-j L>_^j 1-4 J^SLlJl j g b j j .Predetermined Levels) 

* j;./?U l1~pUI ^ybiJI jaUwaJl J"^ < *™*' tSj">^' ~ J J^-^" 

.^jjJJl ^LiJl (.UvaJl j! (Light Emitting Diode - LED) 
M *j_^JJ cxpLJI ^Llil j»LwaJl iioil j! ^ J\ Jls- j 

diiij i JUJI cupUI ^hiJl (.LwJl j! 

j 3Jj>Jl aJLp (V 

.La j'. a 4_>cjLJl 5-51 W ll ^2jLoJ jj-jJl <L^5\— i 
^jLuxJJ CjljUaJ £^J>J J-J<-ijJl jLo-f- ( _ 5 J-P jli t J^>J^>t-<J I ^y>r ./?!! 

^1 SjJiLo ^ikJl j»JU- j^^lp t^jisL^I SILLS' tJ^o-xJlj .j»jb J-^-ij 
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^jjl ^ j^t ;h'\ \ 

4i j^UiuJl 



^_»^iJI J 1-4 JiCiJI 

• o j ^Svj jl ^ 
.AlOs il) j£j jl • 

JJij cj*>W? j^Jl oL-i! ^ aJLp j y A-JLxi L^j-O j jSi jl • 



I ^jbj^S i^ij^ OS-US' S^Js 5j<-La islis oli j jii jl 



• JL->j^/l SjUM ^y> Xi . . .. i t j-<> j»LiJl ^s- Sjili j ^5vj jl • 

.iSUaJl y j^s\ SLfS V j! • 
JUpUI ^^Jl (»U-vaJl j^Uai- j-j J 1 _ 4 J jJbJl j^iaij 
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LED *^aJU d-pUl ^biJl ^.LwaJl 3-4 

i5 y^- S yfl a -^Jwa (Breakdown Voltage) jl . g SI 5jlJ jJ 

ji jJ L™~j 4_*_jj_^ Sj_g->-l g_9 t kiJJJuj ,<LJLp oUj^iSvJj y>-j 



j^-JLJt ^vaJJ k^pLJI |»U-vaJI ol^> ^-j 1-4 Jj-X^- 





(LED) i»UI JUsM fU^JI 




> ! 


ULiiJI jSi 




> ! 






























(GHz) >i 


(MHz) jsi 








uLJI 


> ! 




iilS31 








1550j 1310 


j^jJU 1310j 850 











JupUI ^SbiJl c_>JLiJl -V^jJ ( sL ^ s ' 2-4 J^-^l j^HJ 
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oL_i! ^xL/VL ^ *j-jAl iLc-LJl 2LJLJL)I oUU-^aJl jl 
Uo^p dj^aJl Jyo, t (PN-Semiconductors) _ 2L»- j» 

j j»Jo Ujl^p (Forward Bias) jW^' ^ 

^yiLoSfl jL>J^I jl .(n £jJ 4JLJI ilj-jL AjjUaJJ ^jJl^JI t_S ^JaJl 
«t a W '■ < j-?*^ j^J ^ $ *-* j- > =-' 1 ' J-*"-^J k — ■ J ^Jj-^-^^ I < *- 5 f' J-"- 1 t — 

.4_L^5 jJl ^ 5jl>«_^JI c>*>LaL^ SilL? (Depletion Region) i_j j ./? 
tPj^iJl Ju*~> =j L. t oUj^J)/lj (Holes) oUI^Jl 

LJUa iL^ jJl ■y^-t- (Recombination) y>^\ j j j£S]\ jL^JI 5iU>l 

li^Ul ^Idl (»LwaJl jU tdJUU 
cL>Ij<_JNL> ^^o-v-j 4_J_«_p ^3 (■ yj? ioL j^-SvJl 4-iUaJl (Jyij i 

. (Spontaneous Emission) JliJdl 



JIUill a 





J 


///////////////I 








II 




) TT 



<L)Lm ^j-^Ui AiUal* 

^1111 j jivJuJl _U— i"l 



ji 3JU^ jJl j-JUfcU LED fr^j-yaJJ ^l^Ul ^Uill j»^JUJl JLj^Jjj j>Lw 2-4 J-SwJl 

. £>-Lw«Jl ^JLyg i.4»Jlp ^pU-j-l OS-US' 



JU- y& US' (Not in Phase) 4jj ^ SJ j-^Jl oU j^Jl j jSJ Uj^p : ^la^Ma 
. (Coherent Light) \^S> iL>- _^JI ^ fj] ol> _^Jl Jajl 
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iju^ j^ji oi^i t>" ^j^ji ^sUaJi 

ilj^Jl ^ j>S^j -oj'j^ J^-* 1 (Recomination) JsLJj^l Salpl 
isUs t * j-^JJ iipUl ioLlJl oULo ,/?}\ ^ i«Jjk^™<Jl 

«• j .,h U tl^t-Ul ^yLiJl jaUwaJl ^-Jw2j iaJb>tL™<JI j^jl jl 

jjjL-jiJlj t(ln) ^oJ^lj t(Ga) j»^UJlj «.(AI) p^jJVl JL«) 
5^*5 L ^s-j iLx-^Jl 5j>- j^Jl J jis jjjJ t ((As) ^JjjJlj (P) 
aIc-LJI ioblll j»jJUJl _u>=JjJ cjULw? jj-^ ^-dj L*^ .i>«jUl 5i UaJl 
ilijj jaj-i^J^II isLs^l-ij .Lo^JLi l^>ijJU 930 <c^- j_« J jJa ^-ri 
^jl i=r Jl jJ»l djl*-J^I (Band Gap) 2L>- j_Jl 

.^o 900 - 750 ^ 

^o^l * j-^>) j^jo jjU 650 J j W i i>- j>s L^jji (GaAsP <L>jjjL~aJI 

1550j 1300 i_Lj i?-^ JljJ^I gjLJ (InGaAsP) ojjjL^aJI 

^jU 1550 ^A-j Jj-^ j-" 
^pLlil j»L» ./? il JLuc— iiil j^Jl j_gjL~<Jl y> iJLp I^Lla 

j^-J^s^j Lt-yJ; ^j^j 0 1 jji y (Recombine) 
(Auger (( i*jjJl ^^j" ByUaJl l5 «-~j) (_g^l cjUj^x^JI ^ l^oUaJ 
ol^jJl oLi^ JUJI *j-a)I jL~SJI J-L^ L5 t Effect) 

sLJil /«•! j-^JJ (_5~Jl ^Ja~Jl -Alt- «■ j-aU i^ 'xT jL~^->Ij (J^ 0 ^ 

. (Semiconductor/Air Interface) c>*>lvs j^Jl 
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(3-4 JiLlJl) k^Jl ^j^JJ c^pUI ySLiJl ^UwJl 

jV-^OWSjJJ ^j^^-Jj (_J^"*** J ^-^ a -*- v ^ (j- 3 *-^-s^2_]l d.«.«.>c-> 

*j-^JJ CUpUI ^LiJl (»U-vaJl <y OUJVl jS"J jl JLi^-Jl ^JU-IjJI 
jl (_g ^Vl oL-SyJJ jj-S^j L-S' .(Burrus Diode ^yjwaJl ^pLiill 

«. j ,/? U i^t-LJl ^plxiJl jaUwaJl 4_sU>- tlo«_JL> * j-viJl J-xj^J 

LgJ 1 t ^51 iilis cjL c S' jiJl oJu& jl .jJj y> ^-U-Ji J-SLi 
.oJLSljJl ij\ jS*J>\ t j_« ( j^L>iljJJ IjlJLxJ j-^SI 4_JiL> j-g-S' Sjli ^a>Jj 
jtsl f- j^jAi ti^pLJl <_p^l (»UwaJl cJlS UJlSo tj»U J^-^;j 

dUJiS' t |JbJL™jj U-Lx-iJ ^^1 O) tlo<-JuJl * j.,h\\ jlS IjlJbJ 

.^.1 *jjAi JupUI ^jLjJI (.UwaJl 
(Radiative ^U-i^J t_™~«Jl iL>o^l S^LpI ia— ^> jl Loj 
ly- j^Jl 4-*_^Jl j j t Jl J jJU oJLp Jlp JjJj ^ Recombination) 
t j_a olj_a Sjl*_> ojj ./? ->ca «• j ./? U tl^f-LJl jLllJI j»L<> U 4 . : . » ./?" II 
1 g . <> jls t ijjjJJl 4-jLilll oLoLo II -»S^p L ^s- ' oljj jjtLi-^Jl 

j»LwaJl J_£jL~« j- <> -^J 'Ij-J j-*^"-^ <_rH J"^d jr^-*-d 

^ Sj^SsJl <Lw<k5^Jlj 4 ,/? g ->eJwoJl j jJiJl 4_Jl*i J > j^aJJ v^s-LJl JlxiJl 
. (Inherent Chromatic Dispersion) j»lSGl JjJJl c-^idl 

jaLow^ JLo-xJU^iI JJLP 4_™j^J| Sj^oJl jli t(_^^i>-Vl 'U^LJI 

^JwaJl j la all jl ^j^^aJl ^iU^I i<JaJl ^ * j-^U ^I^pLj ^pLo 

4^>- j_oJl J-Ji (_y9 * J yfl U «^>c^J JUl3 j ^o_™j j»L«_v2-Jl t_JJ 

jl jJU 40 ^_L_> (Spectral Width) ^j-i-Ja ^y^j 

100 Jl Ji^l J ^ Z^y> *j^jA} d^pLJl jLiil (.Uwa-JJ 

islj 50 Jl y- y i_ iJJl J-^-l-5 4ju- 4j j ./? ) 4iUsj ^ALi^i 

: (_g ^^1 ^l>*Jl . (50 pW) 
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i It II ./? j| • 

t ^JwaJl 51 • 

iflkU Ja™Jl • 

t isii>djl 5il£]| • 

.5JUJI Si j^Jl • 




. (LasIRvis tcJij) * j^aii &pUI 3Jbi)l oUU./a II ^ Jp 3-4 JSLiJI 

j ./? U cl^t-LJl ^LiJl j»Uwa_)J 5JU-JI c>Ij_w<JIj «• j .,<■? ll jl ^ 
J^- j^Jl j»U ./? ll j! VI 1 (Aging) ^~«-«Jl j 3jl y>Jl jujuJ 
. (LED) j»U> </> ll ^j^" ^"1 55 1 lS j^^j l—-*-*- 1 ** ^ ■ ■ •■ 1 

*j*al) d^Ul Jbill flwall 1-3-4 

U-Sj tcJli- ol^i~J * j^aJJ 51pL1I 5^1^11 oLoU ■/? II cJLS' 

^J-P La j ■/?'.£■ jZ^i 4 1? . ) 4jL j-I^j ■/?" C Olj ^l~*ujjl^lll JL>- 

l_JU>- j»Jb>nJU«J 5ij^ r laJl oJlA Jj«J ^-1 CjLjJLJI j jJaj . 5jjjJ_> 

: 5jVI (3 _^*JI JLjcl-I J-a/Lj 
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j»JLk^-~J : (Liquid-Phase-Epitaxi) 3 ^JlJJ cAlA> • 

(»|j-^JL^I JL~ i^-ji 800 ^1 Jwaj) oJuJl-^JI SjI yJl 

^woLJ dUSj t j J ./a <Jl As^jjJt (j»^JL<J^I j»^JLp JLjk-jjJ 

: (Vapour-Phase-Epitaxi) LjLkJl ^LijJl j_«jJ| i_L>- ^ • 

^>c_«^ Sj-~5j ■ " ^^-^ 5jj-LJl jw^Llp ^LAj^JaJl oJLA Jj-**-> 

. (Epitaxially) L jjL yj 

(Molecular- i^-L-ij 4_J_>j->- i^j^ a W ^ jj-L t_ ~-~« j-j • 
i^jjJlJI ... !l S^-iLyj S^LJl JJLJ : Beam-Epitaxi) 

.Ojjij Ojj^Sj j>L**fl jJ-s^ ^jA ^l*-*^ i J^~" ^^5^ 

f-jjiii &pUI aJ^ 1 oUlwaJt £l J\ 4-4 
SiUJI ^ *j^aJJ AipUl SJbill oULwaJl 1-4-4 

il)L isb»Jl t j» «• j^aJU tL^f-LJl ^jjbiil j»Uw2jl ^JwaJ <LX4j | j^> 
^JU) i-Jii^ljJl (P-N Junction) iJL~Jl _ 2L_?- j_«Jl iLv» jJJ Oj-S^j 
4 aJa: <Jl ^jJ U_^j liSilSLJl CjliUaJl [ jA<is*Cj> 

IpUJ, 

^jJbJl Jl£>JI j^-^>- 4aW: a j j-p ^.W:..." *y l^Jl liliij t IjS'j-o Liw=> 
j»J> jJl ^jJlp a-^-jUJI 4 Slg'. <JJ iiil j^Jl (Higher Barrier Potential) 

2Lo 4-4 J^LiJl j g . (Inner Forward Bias Junction) iJLi»|jJl 
. (Edge Emitting Diode) 4sb»Jl y> * j^jAi ^i^pUl ^yLiJl j»UwaJl 
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JiUJI t-j^aii i^_pUI JbiJI ^Lwiil 3-j 4-4 JiCiJI 

jLl^j^l ^ (Electrode) .sj^SsJ^I 4_jlJ J..^ll y<3\ j_>^_> 

JLpL«j la tc-iJJl ^iwaj ^ JU>Jl j-A 1*5 tJJ~|jJl ^ jL-Ssj^M 

jl >L5 JLi-ljJl ^Li^J^I J->U- ^ il^^uJl oUy^iJl 

30 ^Lol t J-p 5jiU iiL>Jl j^o * j_viU iLpUl iJLiJl oULwaJl 

.Jsl j ^SL« 5 ^iJ ^1 *j-aU AipUl v'^ 1 

4 2 \a \ a 4iL>Jl J-a (■ j ./> U 4±pl_Jl 4_jLlJl Cjl-aL> ./? II ^jJ o\ 

^li ^LvaJOil L-_~J 4_SL_*_^ (Active Region) 4 W .ili 

^U-J.)fl ^ ^-iSL jS\ iiUJl £U_J,I duos' j tlJ ^ii^> 

./?" il j^Jl ^^*J J *>Vi>- t j5w<jl jj-^J .4j_y2 Jl ( _ ? Lc- (_£•> j^*Jl 

J j ./?->Jl ^LJLj I i_aJj^>t_« 4iUa J j ./?->Jl 4_Lv2 jJl L^JLa 
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JUJI OIS *j*iU aIpUI JJbSJI oULwall 2-4-4 

^ iLoUJl * j-^JJ aIpUI i_5LiJl oUUwaJl jl y J>\ ^J-* 

ol L, . W: U i^L-a ( jJU 900) 4_JS ^^Jl «•! ^^-Jl 4 S \> \ <Jl JjUaJ 

^i^^Ji c^j" iakj. ^ LJkN\ d\ VI tikw-Ji 

CjU~« oJLp ( j» j~j«Jo JL^ij^ Jjj<_<j (V-*lj ( _5^- c ' i—a-JaJl 

oliL~a 4_JliJl c-jUcwo 100 y J ±5'l oJl^-I jJI 4_JliJl 
oULwaJl jl .olj j5l<Jl t j-j jiSl jl jv-lS' 20j 15 ( j~> ^-jl -U^li 
5j>- j-« < _ 5 Jlp ( _ 5 Jlj tjUJl ^U-iVl oli ?j U iipLJl ioLill 
^5 S*US oli L4JV JL_*jl~,VI Ij^S <. ji* jJU 1300j 850 Jj-k, 
^jjJl cjIj_w«JI dUi j t 4_JLe. i-J>IS (Quantum Efficiency) 

(quantum of J yj> JSC] j $-Xs> Ja- ^ ^Si\ lAiS j\ : iib-^L, 

. ^ii Light) 



c-i^Jj jJ ^l d->L*-JVl is>- jji J j-W Jj-^j<-j 
4_~s ijj5\j «• j U cL^t'Li ^^L^j j»Lowv^ ^_ wo ./? j J*>li>- t jji ^ 

iiL^JaJl oJlA j-wilJj .|JL^- bjJL>^ itpUl ^L>r La ... II 4-iLiaJl 
(Low Thermal Resistance) i^ai^^o i>jl ^ i«jll« iliiU^Jl 
.c-jLUL iij (iJU> i^pLx-iJ aSUs ^ULj) iJU> S^U-iJ Ss-liSj 

iieUl j Sj-i^jJI 4«jLiJl ^> j~JUJl -tjAJ jj oLlw? 3-4-4 

L^- jJ jj^So ((JbJb^L)) ioLill cjLLwzJI ^ £jJl I Jl* J^jc-~> 

j\ .j»UwaJl l-i* A-Jo L^-ij^J Vila 5-4 J^SLlJl j^iijj t jL-j> 

^r^oj^ 4000 Ji!) UJlLJI (Dislocation Density) ( ^UJl iiLiS" 
(N-Doped Substrate Wafer) LL^ Ja-lJwJl lyS jS\ ... 1 (^-j^ 
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(Diffusion jLi^l ^juJ j^-l^S (P) ilkuJl J-«-*j j 

ly^Jc^i\ oLaj^jJI (P-N) JUa^l jl 1*5 Mask) 

l-^t^JI ^.W...,J1 JlL, jLiJl (.U-s^U ^1*^)11 gjLJl 
(Silicon j j-SL-L~Jl ol 4 5 . W . (Final P-Surfuce) ^L^jJl 
<L>- jji J jJa A-Loj 15LxJ*>U <l«JLo 4JL_1» ( _ r *j Nitrate) 
900 Jl JjJ^JL ijjLiJl oUU-vaJl £jjJl IJL4J Jj-v2-Jl 

k_~^Lujj .Lj^Sj jjlj 40 ^Jl—xs 4 . a. Igll 4_^>- j^Jl 4jt™Jl L«!j jjU 
(»LobU jUcJuJl jLJl ^ L0J9 (Radiant Power) v>U_^l iSUaJl 
.(^1 J» 100 jLJ j^p Jsl jj _^Lo 120 5iU) 
Jl y- ixJL*Jl iSUaJl ^./aj <^jJl SJl*Jl __r*P ia— > yj> jl 

jj& * j-^aJJ iipUl iJLiJl oULwaJl j^o ^jJl IJla (iuJl J 50 

.apL. 10 5 Jl 





i JL— Jl ^ _j-JUJl _L^>wjj 



#■ j-»aJJ w-pUI ^UiJI j^t^Jl ^ _^JUJI JL^sJjj <UJJ 5—4 .J^wJI 

<Ljll!l J C^ili—a 5 Jl J^ J"-^ JL^ji J J-*-*J t—^b-s «• j ./2 U 
JlpI CjI>^™*J i~>- j^Jl iikuJl j*-J<iii jl jj» j»-ejl Jip 
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^JUJl »U?sJjj /^JuJVl ^^JLp MU?«-jjj CjULw» 4-4-4 

JLp *j^aJl) iieUl LSUiJI £UJ,)!I iJU (AlGaAs/GaAs) 

(^U^U 830 J^k 

^ y&UaJl t * j_vaJJ itpUl i_lLiJl oUL-^Jl jj> £j_Jl I i_» ^ 

j> ^u-Nl j> ^JU- JLi^JjJ cjLLJs ^yj iibj^a ^1 jj! 4_5*>15 1 6-4 J^LiJl 

jJjLa jLiJol ^L<J jlx>o) <UtJlX>c_a jv^xJaj CjL>^L™«j iS'Lo-^i oli 

oiU ^jip 4jjj1> o^U (V <L>jU 0UJ3JI oJlA jl . (S-S-JaJl ^ jLJJ 

. J-i~ ""^l y>o 4_>j jJ-Jl <\-~™i yJl 5 . b II jJ t |JL>- I^^Jws j» j-J-aJ^I 
. (Upside-Down Configuration) ( _ r ~So<Jl JjJbcJl Silt- I-La i_i _y<jj 
(Gold ajjI y- it- jJli ^Jls- ^biJl jsUwaJl jj j*J> yj 

jL~« ^jJlp ^ jj^J j j^LJl^ iilij ( _ 5 Jlp 4_<x_>Jl<!j Heatsink) 
^^aJu; (Jy^jj .iljlp (Conductor Track) Jjy>^ 

t(P-Contact) i^-j_<Jl ^LojJl 4 W 2 i j-> 4_>jlj->Jl 4_^jLi_<Jl 

.ijl y>Jl jJUl i_j J (P-N) iL^jJlj 




j*a^> _jki olj 4jL> jwUj iiaij | 



iylyJl ip JUI 



f- j^aJ J k^-pUl ^Liil j»^JUJl .uS fc Jjj / ^ - ' .ftJMl |>Lw 6-4 JiCjJl 
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j» jJLp JLjx_ojj ^JLjs> ^3 j» j^LoJ^I t j» Sj«S\Jl <L_o^Jl t j^w2JJ 

CjU-I jiJlj CjUj yS^I <y» ^j^li^ ■^2^° Cf-J^ f 

.ikJiLJl iikuJl jl j£>y\ ^Ujj 5SUaJl iaj^ ^ 

Si (Quantum Efficiency) j»_SLJl BALLS' j_^jlj<-J ^ 
i>-jjJL) 4 W .tLJl ilJaJl k^Syj ^^Jlp Jj t Jaii CjIjjJlJI 

^ 2 xlO ^1 ^>ti jJlSj ^ cjL^™ojj i y» jJU 890j 800 t j~i 
jlS^^Lj .Ljjij 15 i^Lp^ SjLil (Rise Time) 

. (AlGaAs) ^ j^JsS\ j> ^JU- oliJa JLjcl^Ij 4j<-JL<JI ^i- 

Ijla t j» (J-^j *Lij>-' (^^-^l j»LowaJl c iljy j»j jj-^j 

.^la jjU 45 ^Jl y>^i jJLSj j» jaL»^aJl 

4_^- ibjj LaJUL_p (Emission Peak) ^jLx-jJNI 5 jji ^-jJi-iJ 

t j_o ^jl^Li Jjj«-«_> J jjs^l <U_>- j-oJl Jl j-ls^l oL>oL ^I^jj I ojl yxJl 

4^L~« u> ™ ij .(Kelvin) jiK i>- J£J y» ^jU 0.4 ^1 0.3 
^yLiil j>UwaJl (_g-xJ jls t (P-Contact Area) i^j^Jl ^UjJI 4 Is Si 
iajMJl A^djiJlj . 5 ^jLj (Series Resistance) iLJu^u k*>j\Ju> 
cJy 1.9 ^ (100 mA) JILo 100 ^jLJ jLJ Js- Jj-^a>JJ 

jj-a jl -^Ij jj^-i 15 ^l^^o jjjij SjUM { y> j^j jj-^j liJJi jj-a ^"iJ 

4 ,^1^ ^r^J ty- 1 ^ j-vail o^J^ Jj-*a>Jl J-f~Jl 

.jJte hrji JS^ 5xJl 0.4j 0.3 
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i>- ( _ s 1p JLqJoG) (100 mA) __^l ^ 100 a j\aJl° ^Jlj (Current) 
ji ^_iJJl ^ ^r^-* 60 I&jIjJLj ijj-^aj aSUs U t(ojl ^>Jl 

t_J 4j-L^ L^jjJ t-sU'Vl J> ^jjj^y 700j t^rjJcu J^L^> 
JL>c_ojj j»U> ./? 1 ^i«Jl j^u«Jl ( Jw2jj 100 (*>li») (_£jL«J 

^JU *^^)J d^Ul ^LiJl fj^JUJl -L^Jjj A^J-JVl f^JLp 

(Quantum 5_« j_o5 jjj j>Ijl>^l-.L S_«Jw2^Jl ijjjJJl oULwJl jj : 

f j-JLp _U^_Jjj j_« JJb oli— la-i 5-kbt_« ^^jjj^l ji j-JLi J~k_Jjj y Wells) 
.yL* jJU 960 j 900 ^j! 5_^- j_« Jl j-W JjlkJ * j-^aJl cu_*-J i j> ^J^j^ll 
800 ^ Jjlkl ^ 5JUUJI ixJiJl j>_ > _l<J'yi ("jJLi 1 °bi^ ^ j-*— ' J 

iJUJl ^ ^yAlj M lsJUI j yJU-lJdl ^Ua^Ml ^ jJLJl jJLil! . ^ ^JU 870 j 
(Catastrophic Optical iJjliGl ijjws— !l j\ j-^SU ^--J jJl i___Jl LJ J_> J-> t .kii 
i 5 1? : <JJ ^JJNI 5iU iiU^J jtjjJ j .jLfjfJJ £^<jl j>Ja-_Jl jjj> Damage COD) 
xJ^J jjJ ^Ua^Ml JlkJ j^jU- i^- J.-J1 J y\> (Active Region) ik-iUl 

(Stripe Contact) t5jj^ jr°^ d^-"*-^' j-" J j-JLkJl 

jl^v^l J j .,f?->- jjJLdJl j ji j Jflj -Xj^j iiUaj ^r^J 75 <J 



^ ^Jle -LAJjj «• j*<all ti-^lj ^^jLj ^Uw» 5-4-4 

^^jU 1300 J^k; a^-j^i l? )Lp 

S*U5JI Id *jp^JJ dj>Ul ^LiJl -I , ./i II 7-4 JJLiJl ^JkJ 
^jill L^~~ij oLoUwaJl iJJ oUUwaJl IJL* i^jJ jl .iJLxJl i^pLx-i^l 
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rSSSSSSSSSSSSSSsS'SSSSSSS, 




•JjSj C^ - ^ i_JLJI iJl CjjJj^l 

Ajjjj ill ^f^j'j 

- (ikiUi alio 



t<L^>-j^Jl ^oLojJl ^Wa'.l <JlJl9 iojULo l y< M kj y>-[>c£ lJu& Ju>j<jj 

.<L)l*ji!l ^yi ^^iij j! 

Jj j *}Uaj jLlJl flwJl ^lCj^/1 ^^aJLiJ J>l 

^j^—yJl ^A} ... II jj-Soj t (Silicon Nitrate) jj-SLL~Jl cjly^j j-* 
Ji-^ Jl ls>-\s~ ^ I JJ t y» 1300 J_^iaj i>- j» ULLi 

jiill 

j^J * j ,,h U <clpUI ioLill oUUwaJl l-^-S' £_^-l 
(Fall Time) isisJ JJ^> J-^jj 8 <_^'j^ ^r-^ 'j^i 

34 ojjJ JL^j^ Jju«_oJ 4_^iLl>i L^_L»j>tj La t4_JCjJl_j 18 Jlj.^^ 
3 JI 5jU>l JUJj 
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^JaJL t^-Jj .jv-jJaJl ^ ^Wj J*>^=~ (>» (iJ^' <^ 

Juplio JbJb>cJL «• jwiJJ <dpl_Jl ioLiil oLaLo .,r>\\ ^y> 1-i-A 

p^jjj^l JLjL»y 6-4-4 

.4_oLwo_^5vJl j-^LlxJJ Jj-*-?^' (V° <t-~"L>=-!lj <uJliil t j-j 

ojLLjj iS^>Jl ^jJlp jj __^SJ^I 3jJi Ji_a L^Jwa i^L-Vl ivsLkjj 

4-Ju>_P J*>li>- 

j-^jLp cJi*->- jj - ^ - jj J^"^ ^^"i 

J_s^^j ^<>_™j L^JJ cL«>o aj^Ss—xJI <u5L^ScJl oliLJaiJl ^ MLojcUxI 
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t Zuj./>3\ ^iU^L i^>-j^Jl jjLfJl i_i5lJii i^-j^Jl 
i 4_> y=-Jl ol jJjJl CjLs^I j-i- y (jJJaJo ^jJl £=-djl J *^ ' j-T " j-T 

.(aj_^>JI ol jiii ^^ijl - ' a5l-ii_j 

850 J j la i i>- j-a | __ 5 Jlp «• j ,,h \\ j> ^JUJl JL-jk-JjJ SiLo 

j_a Jl jjsl JLLP «• j ./> ll l!o<_J jl jajjJj^/l JLoL» jJ SiLo jlS\_<iL> 

lsLJ'VI J^*J Uo^pj .Ja*Jl iyi* ciJJ ^l^U 1550j 1300 

CUl^J Jil ji J jJs y~° jjU 1300 Jj>- jj> J jl» (jllaJ JlXp Ja»jJl 

»j yaJl ^y>\ ,/7".j>\ ^UjjU 1550 ij jJaj 2j>- j^o (^-^ jl ' (tj-^-o-" 

jIjlLo l _/ 2 ^ tiUi oLs t(<Gl>^™a ^yjl j j5o (jLkJl lJu& 
li-^-U-jJl JjIjl>JI Jj-la i-iJuj » j../?Jl jl Ljj .SjLi^l Jiis 

l ^JLSvJ j^_v^l j»->S->SJ 

j j ^SL. 100 ^ Vju (yj, 10 6 J\) oU j JL^ 10 ^ Ji ^kLj 
£j\ yj jLJ^I o jjlJ> y\sl Jjbta jl; UJlp .isUjVl iJbcu cjLJJI ^y 
.Jais ijLiJl LJ~ lil jj ^SL« 150j 100 r^j 



.^jJU 1550j 1300 Jl>l jlkj J^u 



iu^JUl ijSbSlI oULwaJl 5-4 

ioJi'j .U.ljo IjU^jl cLUi j~^lj 'I960 j>Lp jjJJl ^j-^ j^i 
(Light Amplification by Stimulated J ^y* (Laser) jjJJl 

y° (■ yA>\ j*^>w^ ij\ <.\y\s^j\ SjJJl ^ Emission of Radiation) 

^1 JLp isLis (_g y jj y^J^I Jai-~j laO^p ^^<-~j tyj-^ 
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^Js <L>jL\Jl » j-ygJl CjLjjji JjL>Jj .4_>jJ SJjIjJI iSUaJl ^ ^j^aLkJl 

Jj W I Li ^ryj> J jJs L^jjJ lSj-^"^ oLjjjjL!! jj_JJl 

j*-»J jl Cj*>\_vS j— » oL-_»i! t j_a La^ jj jJL^Jl 0 j_j j_/LJl lLwX—wLj 

. (Hole-Electron Pair) _ jj £jj jJ^iJ dJJi j 1 i^U^I 
tJ-j-s^jjJl La y>- ^ jj^jLSL!^ 0 j-j l a 3 .« JL^ ^Jij 

<*Jljl JJ) ^aJL^i ^ULj tjj^SsJVl ji>o j! j jj jiJl jLCaLi 
j J-L!lj t J jJaJlj j-~JiLjl Jajl j^-a y>-\ 0 JJ J-2 liUj jj-a ^JLLiJ 

.JaSLJI jjjjiJl ^ (jj^ljJl 




j^JJI j * _j^aJJ &pUI iobiJI oUUwaii ij^aJI ^^aSLajJI jjj Jjjlia 8-4 JiLiJI 

i^ilo-^ ^y* (Coherent Photons) j .W.l ^uJl ^ jj j-^' « j-te 0\ 

jLj (_g jJL™a jj_So LaJLLP tiUJJj t t jJajljJLoJl j-J"' j^^jJjjsJI SjjJ 
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(Critical £^>Jl (_£jJL~^Jl J ji (Diode Current) ^LllJI j»L» ./? !l 
jv^j j! JJi) UUJl jU^jiJl jlJu ji>o jl ji iiLfs Level) 
.i^pU-iNl oj-iaJl Lo (L^-v?lv2^-«l jl Lq^Ixj 

.jjJJl «• yjs t(Lasing) SjjJJL iJu>j<Jl oJla j 

o y^i j\ (Resonator) jU ^ J*>L^ ^y> jj^J' ^U-i JJLLxj 

^j-aj . J_i2_>c_oJl 1? . ■ *j jjl j J-^-P ^5-^ * J II j-V^>^J 4-> j-v2_> 

jl oL>r ^ la .«i jl t (j-^-jl jLj j_<>JI 1 sJLjlj j! t j-Ss_o_»Jl 

JjUl .iLv^j^Jl <u_Ji ojjlJl i_i jllp (Facets) 

L$_Jlp JaiL»Jl * j ./? ll ( _ r ~5o<_o cl~j>tj <L~J>Lp 4 a ■ W ; oLp ^ji-LiJl 

jji^ jU IJU t^jlk^ _^J> j^i ^l/Vl jjLJl Lo! .J^>LxJL 

y^i_ ^JUl (Drive Current) J jL^ -^-^h. 
j»Lo-v^ (J^-^ J w<>J v jj-*^ 0 Ls 1 ,,h o-x^A (j jL>j Oj-S^j LaJJ^j 
^ (j j-~Jl jLj LjJJLp jj-Sv-Jj . JL*-S j^f- <■ j ./? U lL^s-Li ^jjLo 

«• jwi tto j! Sj^JJl 4_Jl«_p \xJ (Threshold Value) i-JoJl iL>- y> 

0^1 

(■ j^jAi Jl~c-V> j-a t|_gjjJJl ^pLiJl j»U../?Jl jU dJJJJ 

. (Wavelength Selective Element) i>- j» J^Js *Uxj| j^cs- ^ 

J^jJ ^j^waJl ijUaJl ^ j jUL LJLj j 8-4 JSLiJl j^Jaj 

jjJJl J^pj (^UkJl ^l*J^I l_™.) *jpa)J cupUI JiLdl aLwjJI 
^j^Jl olijy 9-4 JiLiJl Lo! t(ji>JJl J^L^JMl l_™u) 

J^ojo (_gjjJJl ^jjLiJl j»U> .,^11 (jLi 1 yfl aj^La jLJl Oj-S^j LjJLlp 
LjJ^p t jiG j .*j-aJJ cI^pLJI ^LliJl j»LwaJl J-*J«-J ifjLiwo iaj^^la-; 
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^jLx-J^I 4_Jlo_p \xJ (Threshold Current) LjlxJI jLJ J j-* ^j-^-d 

(l)j-«-<Jl j-^f- f-J </>W <L_«^ Ji jJ>*jLo J^vJLi ^/iJjL <Sj^ Lo.S' t lg o '■ 1 1 















(1) 




(^) 



oUU^ailj ^j>UI fU^il) ^ISUJI £j_^JI ^^iJaJI (!) ijU- 9-4 Ji^iJI 

tj^iJJ iitUI iJUiJI 

d-Ui J^Ji>tJj .iliU ^1 jj-J iilis ^j-J __r>=-<Jl jLjJl Jj-^-*J 

J j^aJl ^jbiJl jaLo^aJl ^ibJJ ^o_v»j <Ljjl>Jl si ^<Jl ^y> * j-aJI ols 

^y^-l J-J j_a Jj |_£jJ_JJl j»Uw2-il <b»-L?-j <bljL«j I <f s ^ s " k — -~~->J 
.Jlwaj^l <U-laJ! J JUj^I Jjj-Is JLojCU-*>0 JjISj c JL*-9 

t(^^U 880 JI 820) JjJ>i\ ciJali u Jil^J\ J> 

.^^jU 1600 J^ y»^jU 1300 '^>- y JI^Js! J^p S^Lp Ju>jC™i 
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(LalRvis i.jLB) SJUs 3JU- o"A^ y 11-4 J£ill 

(ELED) oUJl *j_^JJ cupUI ^SLjJI (»Lw2Jl ^ L»! 
J°>\ J&\ jli t (1-4-4 j^JJl jJaJl) 4_~JU^uJl i>-jij^Jl <LiJl 
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( _ r -SoC_i i <U ,/7D\aj a] jt./?a j jSo AIpUI <ULJ| — A_^>- j^jl <uW 4 .<Jl 

A a W ; <J 1 J^oJOJ __f>sJl 4_0_JjJl <»L<> yflJl jLj jj-S^> 

o jj>t3 (J-*-^ ^Li-iJl a ■ /? 'J jj-jjl^l^Jl SjjJlJI t y>Ja-x yo 4joIjJ| 

j! t CjLJbi £tJi ^1) (Fabrey-Perot) j^j _ 
SJli j^Jl o j->Jli\ (U-«J i^jLi^ L^-Lo-^ jJ» j (Spectrometer ( _ 5 iJ3 
(Q) 4_«_J ^ (Waveguide Resonant Cavity) h>- j^Jl J-Jjl! 

.(_5jjAJl ii>ljtJ*>\J l. a-JaJl ^ Jj../?" LgJ^i J ^JbJl 

tjjJaJl oli g * : (Coherent) a W .1 4_S 4_*_JM j! ^^jn 

<Up-Ul yo 1 ^ ... ai <U^-j_«Jl Jljis^l L^Jj [OL oL>cjMI JJLUjj 
tjjJJl * jwi 4iLkJ 4_Jlp SiliS' ^jIp J-q yaj I-Laj .iwil^iVl 

U5 

(Gas ijjUJl 5jLvaJl iiU>Jl ^IjjJ JL>-*JL~<I ^S- Ji\ ^jJlpj 

. . . j j-pjVlj t j ^c^lj ' j 1 j^W' d~") Solid State Lasers) 

L^_^Jl5j t L^_>^ ^UJI ^ (11-4 JiLjJl) 

JL>jcl^*>U <L-»L_a ^_p cjj-jlpI LgJl 1 gJLJL«ij t 4 ,/? a-kJ^Jl 
<iLv?j^Jl <uj; yib-Jl oljjJ j»JL>c^™j lJu& L^jj <_s^J .i^,/? Jl i aLJ^y I 

.aJUJI 
^UJI 1-5-4 

^1 J^aj" Ji ^jjJJl ^JLiJl (»Lw2Jl iilS" d\ ^° p-s> J\ 
olj^ j! VI t*j-^JJ tiXpLJl j»LwaJl iiiS" ^il*w=>l o 
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.iJUJl l^oJl iiliaJl • 

(31 la i ^jJ^ ./? j 4_w >- j_oJl <L*_vJl) <C_^j>t_a t j_wo_vi-j SjjJ) • 
.( 3.5) ^jAa>Cj> 1 _Jl^s jt- • 

. Jslj ( _ 5 Lj 10j 5 ^jj £jl 4jj.,f?; JL-j^ ^^Ip SjJjjJl • 

.^i^Jl JaL-j!j JLii^Vl jL^->- es^-^l <>j-^l cr^' 

j! ^1 tiJLp iSUs ol^u~J <ui> jlip (Saturation) ^JLJl ^ylp 

l_£ _^L™<J ^yi jj<J Ijl sJIjI J-™^^ Jj>1*-!I ^jjJJl ^^jLlLJI j»LwaJl 

.(8-4 Ji^Jl ^-Ij) iA«i3 SlkJl 
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[5jL~JI 2-5-4 

i_s jJaJl J-Lp (Speckle pattern) Lki Lk^J Lo t ^-JL^^SJl 

jWLJ! ai .(12-4) JSCJJI 

jW->Jl jL»So^/l J^l*-« c iJ ^ b- j-s^j 
(Modulation Rate) j-wo ./?"Jl J J_*_o iLojl j-o p-* 1 j-" -? 

jLjJl JjJLxj JLo-xJL^I JJLP (GHz) y jjn\j>^>*}\ ijUaj jj-<wi yfl J 

^Liil j>UwaJl JL-*ju-^ i^L-Vl Ai^-Jl jli i(DC bias) ^-iL-oJl 
J^5LLj j_}-JJ1 J^o-j<-i L«J-lp .^-!Lp JL~-j^ cj^jl*-* J-^pj tjLjJJ 




^LfJI O^JaJI JL* Jai ■koJ U$:» i»-_j^JI ( _ J iijljia ^Jij^> ^pU-i 12-4 JXjJI 
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ooooooc 


oooooao 
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J 























3_JUiuJI i»-jij^JI ijJI ^Ijk 13-4 JiCiJI 
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LjjJJl iobiJl olalo-^aJl ^ J^jc~J cJlS ,^1) 4JLJI - l~>- 

4_JL^J| 4_g_>cJl t j_a 4j jJL>t_oJl CjLjj ^5\J^/I s-LlJI iJlA ^Lojj -(jyi j-^-l 
4 SW'. <Jl jLijuMl ^ 4_^>- j_«Jl 4^_>Jl ^y> 4j jjb»t_<jl CjLpI jjjJlj 

^UaiJl (13-4) JSLUI ^ioj .JiUl ^^v^ ^JL, dJUJuj .SkiUl 

t jJwl jL~£JI J^L^ (Band gap) k>- j^Jl ^aJ jl L>_;j 
SislSUl oliUaJl ^-Oj oc^ 5 ^=-^1 4iJaJl 

ti-Ujjj) 4^>- j^Jl j~>- 0' j^ 3 41 j)*'^^ 



olw LjjjJ il^> <i~i SjU iiJ» (Epitaxial Layer) ij_^JJ' *2JaJl : ili>-")U 



^j^JJl ^hill ^LwaJl ^ 3-5-4 

flwaJJ ikiLJl iikuJJ ^LSUl jrs ^Jl 14-4 J^JJI _ rfr Jk i 
(Longitudinal ^Jj W ll j >J| J „^> .|_gjj_JJl ^L^LJl 
iJL-Jl 4^- j^Jl 4Jlv? jJl J y>- iLjLj^SJl 4 S W : <JJ Confinement) 
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^yJa— JUjc— I J *>U»- ry» (Vertical Confinement) (_p j^j«JI _^*a?Jl 
J^a^-i (Lateral Confinement) ^UJl L»l . ^Jl ^^Jl 




t^j^JJI JtiH\ (.LwsJJ JkiUI JiLiUJ ^ISUJI j^»JI 14-4 JiCiJI 



Jl J^_JI J^JJI 

oli isLjVl JlJ jj ^LJLj ( _ s -*L*Vl (Transverse Mode) 

iik^Jl ^ijjVl l^^iS i]L» j! ^wiljJl ^ j .LLJl k-Jl^^Jl 

ol i ijjjJJl 4-jLiJl oUL> .p )l L>_a c t: ^ )l IJla jL~J jJl 
«. (Current-Induced Waveguide) jLdL o^-~Jl ^yrj-Jl J-JjJl 
(Built-in ^jlJI ( _ s »- j^Jl JJ-iJl ol i <jjjJJl a— 5lj^J 1 oL»L-aJI j 

. Waveguide) 
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^j-Jl JJjllI oli ^.j>JL!l oLoU_^aJl 1-3-5-4 

JL™^! Jaj^-i jji^io WjJ-^ LjIXj LaLo-sf 15—4 J^Sv-JLJI j g laj 
j» 11a ^ jLJl o*ASU j^SJj -jW^ i>- y JJ->j 

(Active Stripe-Shape ikki^Jl Sla.tUl oJiUl jllp SjS ^ oljjJJl 
.UU- I J^-~! <_?*-*J jL~^l J^^° ^ 'Window) 



L 



-Q — r " > C k.jjuJSfi j si) j> 

Tzzzmzzzzzmzzzi^^L - 



4» d^?l>- iujs 




5j jlS'j) 



^ X . 5 *1 -iajj-tj ^U^aJI ijj 15-4 ^Jiv-iJI 

j_«Jl 4_>jJ_JJl <LjLJlJ| oLaLo ./? )L ^yjLsJl j.,r?->Jl ^^o-v-jj 

t_™SJl ( «Jai» JjUj dJL3S (Gain-guided Laser Diode) t_™^Jl> 

oljjJJlj (Proton-Isolated Lasers) oli yJj^Jl 4_Jjjj<-<Jl olj^JJl 
(V-Grooved ( _ s iJ , >Ul (v) i_i JSLi Sjji^^Jl JloU-Vl oli 

. Lasers) 
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^>-uJl isrjj] JJi oli Sjj^JUI S-SbiJl oULwiJl 2-3-5-4 



c- 



; j_Jj t (BH) (Buried Heterostructure) 



cjIj^Jj t (CSP) (Channeled Substrate planer) <u>- j_«Jl L 5jLS' ^Jl 
(Metal Clad Ridge jJ_*-<JLj ^ jJL«Jl ^uL^adl ol S i?- JJi 
ajjjJJI LjLiJl oUL-viJl ^ ill*! ^ t Waveguide - MCRW) 
^ lJu& i?-j^Jl JJi jjJ iju jl .^juJI ( _ ? ?-j^Jl JJ-^Jl oli 

.16-4 JSCtJl 

jJl ^^jj 4j>- j_«Jl jjj jLJJ ^oljsJl j-^><Jl JpbuJoj 

jZ**3\ 4_ilJ» (_yLp ^jjJjl^JI ^LojJl 4j«Ja3 ^-<J| j-jLj t_™~J 

Jbljj -^^j ■■Wj-^l (L J ^ ^-*j<-ia-o-Jl (Capping Layer) 

^ J* (Metallization) 

JJi JtJLj iJUi jL~&l JaU, v LkS^I cik^Jl Ja^JJ! 
jL~5^jI ( Jw«1j<^ ap^o^jwJI oJla (_jjJ ol L*jj .IvsjI J Lis <b j-^aj 
oULwaJl" j*-~-Lj IvL>! i_s ^.xJ t (Bbuilt-in Refractive Index) 
. (Index-Guided Laser Diodes) « J^U^JL; i^>- j^Jl ijjJJl iohiJl 




jJU^JL (^_ji<JI ^ji^aJI oli i»-_^<JI JJi (_p ^j^JJI jUiJI ^U^aJI 3_j 16-4 JiwJI 

(Metal Clad Ridge Waveguide -MCRW) 
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aj>-jsJ\ ^j_)-DI ^»LwaJI j-j 2L— .L—Vl olijjiJI 6-4 

^j>JlJI ^L^JI ^.UwaJI j jLJL d^~-JI J\) < r ^SJl> 
(17-4 J£iJl) J^UJL 4^JI j ^jJI ^jJl JJjJl 

^jjLiJl j»Lw2-il jLj jIjJLo (_gjL~j LaJL^p : ^I-jlJI • 

j»LwaJl jLj <LjLP <U^i (j^ 0 ^ji 20 J^lx-oJL 4_>- j_«Jl |_5jjJJl 

. (Gain Curve) t_~~SJl ,_^>^ aUJs oip LpQ» J-"L*-«-JL; 

iaJIxJI t j c ^>_ s Aj| Cj^Jj<_« JLLp Sj^oJl ojj& ^jIp 4jaiL>^<JI ^S^-oj 
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<Lj1_lLJI cjl_aL> ./? II ^ Sjl ^>Jl <L>-j.> j-jJ-j ^tj* * 

jU t ^ojJlj 1300 JjJaj '^>- y iLoUJl oljjJJl Lol y~ 

Ulj .i_™^JL olj^JJl ^ SjLi^l i^ljl j! iJLgJ 
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jjL><jL> IJla jl t ^ r SLo_J tJ^L*_«JLi 4^>-j^>Jl c->ljj_JJl ^ 

.(Mode Jumping) isUJ^I 
: (Spatial Radiation Distribution) i«Jt5U ^liUJl ^j^Jl • 

bU ^LSUl (^1) J_>JJ JujJl J^-Jl Jfcj 

j j-Sii L> S^Lp 3 j^cjiJl jv^t^tj (jj_JJl Si t j^- SJLoo La <LsL™a 
olij jiJl oJla .aJl^JI 5JL>Jl ^jJuiJl jjJJl -ft ^y> yA 

jJ> 0 j^i L> oLp ^LSLJl ^U-iVl jU tAJ^IaJl 4~jL>Jl .sLu^l ^ 

. (Asymmetrical) t j~<&L>JLj JjLw> 
(Optical Feedback Jjj-^aJl JjJUcJI S-^L^- • 

<.\>y* y> JL-j^AJ (_gjwaiJl a-JLxJJI jl ^s- J>\ ^s- '■ Sensitivity) 
i^U^-jVl oiAiJl jUlp^I t>r *_; ol Ml 

oljjJJl ^ aJLp Lfil ti_iLiJl oULo-vaU iihi^Jl ^IjJVl 

Lai .(Quality Factor) Q Sij^Jl J-aLp jl dllSj J^aU-JL i^-j^Jl 
J>Swj i^iikia ^LpUJjMI AjjjcJl jU k_™S^JL i^>- j^Jl oljjJJl ^ 

ij^JJl yhill oULwall ^1 1-6-4 

: jJl ^jjjJJl S-SbiJl oLaUwaJl ^Ijil jl 

.(Stripe Geometry) WW-^Jl t _ ? iJaJl ^^j^l • 
.(Oxide Stripe) ^Jl~/VI ^^Jl • 
(Vertical Cavity j^j<JI 5 ^iJl ^k~- j-a ^JLJl djL*-JMl • 

. Surface Emitting) 
^ala^Jl SJaj^iJl oULwaJl 1-1-6-4 

^jjLo j»Uw? ( ^jp SjL^P jA <UjjJJl CjLaUwaJl jj-a £_»Jl IJl* jl 
CjLaLowaJl jj-a ^yJl IJl* oJLqJo«j (_J-LJl IJLwsJij .t_—~S\jL j» 
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^tij ^ J>\ -^h ^ ia-iUl j! y& (18-4 JSLiJl) 



r 




i-L-^Vl Ua^l olj>Ul 2-1-6-4 

dlijuj 4_JL«Jl L-AjJl CjliliaJl J^bcJl ^jIp L^Jj^i ^ 
.iijj^Jl oljIaJlj _}£>~Jl jLJl (Spikes) oL!jJ l£^.L~^ 

isLj^l SiJ-xJLo Aj^^aJl 4^JaJ^I ^ (j»^JU«Jl JLj^J j j /js^J^J^I 

1*5 tiLjiaJl i>- j^Jl J jJs ijJ^ GaAs o\ <Jl~?~ 

IJLa 4^^L™>- jl .5^ . ./? all j^Jl J jja ijJL^- ^ j-JLoJ'iM SiL> jl 

^1 i>-L>Jl jji 4_>^-o ^TJ- 5 100 ^1 JwaJ ojl ^ J^jxiIjj 

Sj^«iJl d^LnJ^II oljjJ 3-1-6-4 

(Fur _lL-^JSll JL_«_*_ 



^ t Festkorperelectronik Technische Universitat Wein) 
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^^^1 JjjiJl ji>Jl 2Ll5j JUjcu-L (VCSEL) ioj^jJl 5^>JJl 
^Jl i^-L>^jj SJ_L*_o 4_Jl*_p o Jla c— SIS' j . (Ion Milling Etching) 

.ik™Jl (Wet-Chemical Etching) 



J' 



;jJo ^ (Molecular Beam Epitaxy) 



4_J_JLJ 



VCSELs Jl oljjJ ijo i^JUs j,, he- ( _ s jL«-S' oJjw jL>o ^— ^— ' y 
t (Bragg Mirror) ^I^j Si y= 4jIjJ| ^ .19-4 JS^iJl ^ l^Js y> 

/j» ^-JuJVl j> ^-Jli- J_wk-Jjj JiLjo= ^jj 30 ^Jl 20 ^Jlp 4_>jb~ 

oJLA iS'Lo_^ ^-jIjJLjj .Sj_*5j ^jJ-Pj I oLiLjs J^v-Xj j»j_JL>«J| J-~>c_jjj 

j» jJLp JL>t_Jjj ^ 4JLJ3 LgJuj ' ^ jjL> 80j 60 t j^j ol a.Wll 



.^Llil j»Lw2-!l l-i-A 4_JL> J^«-S^J La t CjI a . W II <LJ.>LjL«Jl 

.jXoj 5 3 ^ 4^5 yJl 0 J4] 4JlS^I isU-Jl 




j^^-jJI ^!a_JI i^>- jup) j^-^-^I ^ ji* 
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olj^JJl ^ ^Jl IJL» jj .iL.l£ju (Modulators) oUj< j^wiSj JiJ-«^U 
jj^wii M iS_p^AJl ^ (Integrated Modulator Diode) J^liiu Jhi 



^jJ <Lo j_«_*Jl 3 j^jiJl t j_« -^ftJljJl cL>lx_JVl c->ljj_J jl 

t I ^ o-j^j- ^J<_vaJ dJJij ... ll t j_» 4_LpLJ| CjIjJ_JJ| t j_a jljLo_a 

(J j ./?->Jl <UlS\>iJj 4^> b i *y 1 l^_LilSo SjJij t A> W . .. <J I L^—iJLLAj 

oJla ^1^5 ^jSlojj .<LJIp 4^pL*_jM OS-Las' oli <u«_jMj iJlt- <_sJ-£- 

4->U y Lly i J-^J k — ™~-> -SLa«_> ^ 1 <LoLj jJW' J^-* 1 (.s^-* - OljjJUl 

Jj^u '^.y, Jl* iLUJl ^.j>JL!l ybill oLoU^Jl 4-1-6-4 

jio^U 1600j 1300 

J jia Xs- /^a jJl ^WS'.i 4jjLia ^»jjU 1600j 1300 ^ i>- j» JljJs! 
1*5 .ibjj (Repeater Span) jl ^ScJl ^JUj jU t ^ 850 j^Jl 

oljjJJ (Dynamic Spectrum Broadening) 1 LJaJl ^ yS yxl\ 
^ Lj^-p c^iJl ^ lJ ALkJl ^* '^^^ l600 J 1300 
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J-lp 4_oJLk^™«Jl 4jjjJJl aJSLlJI cjUU ./? !l jl ^yi jv-^jJl ( _ 5 1p 

JL>c_ojj J_oL~3 j_« JL*j<JL«xL> Lfr» ■'. ./?" jvJj JjjJ» ^y>- j_« J jjs (_J^La 

^J^l j! VI (. (InGaAsP/InP) p^JLiVl ji /^JuVl f^JLp 
SJJSljJl ^L-*5\Jl ^^js oLaLwaJl j-a ^j-Jl <Liil j-oJl JJjULoJI 

<k>- j^Jl (J jjs -AjI^j jj-" 4_>oLJlj 4j«_JL*Jl SJb»nJL*Jl CjL)j^5\J*>U 

Sy&Ua Jl^I t_~>o t(_g^^l JUa^l 3 ^ JL>Jl j-» L*5j 
JJ^IjuJI ^xi>j .jLxp^I t j-j<j (Phase Interference) ^j^JaJl JJ^Iodl 

(_g 4_Jj j^J> j_« <LJj jwi j-" J^IJ-j (_JjjJaJl 

oLxjU ya J5 Oj£j La-Alt' L*~^ V t j~ft^Jl La t cjiLx>t» 

^->L>- j_*JL> ^^o-v-j) oL>- j_*Jl ya olx*Jl JL»j^ jLS^VLj Ijla 

jl jji j» tciJ ,j] j~s- (c iJJl JsL*Jl jl (Eigenwaves) 4™xLuJl 

j»5\j>^i*Jl J^LxJl jl VI t 1 j^2j<_JI 1 g ./? «-i ^ c>l_>-j-*Jl oJu& JJ~Ijixj 

.iik>oJl (Propagation paths) jLiiVl dUL~a oli * j-aJI 

Aj^mJI ^1 jSSfl 2-6-4 

pJrJl (T&T Bell) Jo jut ol^^ c^U^ 

ya ^^4^ ^1 J*>U- jJL«Jl ^ jjJ jJw^ (^LiJl 

^lai ^jl^j .ijjJJl cjMvSj^JI oL-i! L^ ^Xvaj (Wavers) obi y> 
i j^>j JL^a 0.2 Ji! L^5L*— j yLaj jiL^ 10j 2 ^ <_yl ji^l 

JL^i-x jJ 3iLa ya j_*5 jjj 4jLm j! oJl^-lj 3jj_> ya L»^ 1 aJLxJj 

oLlJs 3 jj-I^j j (InGaAs) p_>JuSll j> j^JLjJl J^-J jj 
t y»^jLi 10 L^5Lo— (InGaAsP) ^OJ^I j>^JUJl JL>cJ j j JLi^-^i 
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<u^^ (InGaAsP) j»jjJliVl j» _^JU«Jl -^J-^j jj JLi— ji ^ *lkp ^ 

^jjjLxjjLII j»jjJj^i/l ( _ r aLkJJ jji>J jvJ t (InP) (_£jjjL»jjiJl 

.^sj ^co i y Vl tJ-^j^Jl <uJ> ihS ^J^y t(InP) 
j^j^j c~>J Ujjlp ^fJwj jU>_~~« J-^- 1 ji^l 

jl J^o ^ JL> ^ys ^iJl J ^1 oJlA ^ * jwaJl jJ-^-i 

jl j ./? <Jl J .(1 <_£jL~~jj) j-6^1 jL~5il J^jLx^jj (3.5 i_£jL~~>j) 
J^bw jl dUSj tLSLLJl SiU ^ c^iip jJ l __ 5 ^ J*»-*j ^c^r^l 

SjU)fl iJ^cu JL.j)II 3-6-4 

ULw (GTE) .^1 .^y ol_^oi^ ^ *LJuJl oiJ 
ol jLil JL*. jl ^Jlp jiU L*_^o (Diode Laser Array) Ljj^J LjLo 

oUl 

iS'^-cjLoJl jjwa-il oljLJMj cjLsjJj«_<>JIj t Oj ,/7 II ^jjjj BULLS' t j_« 
{jj> tJLotJl (_gJL<Jl ^jJlpj .^^wiJl ^JLJ^I olSL-Ji (Video) 
iJLxJl ipj^Jl oli ol j~^k5\Jl oLaUwaJl oJla jlc-L™j jl ji^Jl 
^ JL>JI jj& Lo-S 1 toUL-Jl ^y> ij^-SJs\ cjLwo-SJI ^LoLxjJL; 

Lj_pu j^^j iS'j-iJl j k—$U t (Decker) ji'j J Li 1*5 j 
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iiys-a t_iLJl 4 <u^- <t-4jji» j jlaJd : cjI^-x>^> 

LgJwo SJb^lj J^S <_£ ^X>o J-^ 5 y> 4~^> iilij ^ LoliJj i aW./?J Ja^>-Jl 

jl t iaii oljLi^Nl ^ iJjcuJl jjJJl olilij jUucu-l tS _fr 
<cuJj» 4j^t- cjDJI uw <uL>^- Jj^>=j jl lSi\ ^js- ^"■••i j»J lJb~l 

. «S jl?.... U 

jJl*}\ i (Craig Armiento) jZ^>j\ J 15 U i—~^j 

4_*_>jl ciwaj j» j-4j iijjJaJl oJLA (j Li t (GTE) <Zj\j*sJ^> ^ cL^px-Jl 

oljj_JJl oJla t j_« Sju^Ij J^5\Jj . «• j .,<■? U <cLpL> jJaLLa ^JLJl 
j-aj .J^lj _^-"j j^-y (Tolerance) J_«_>tj SjJJ 4_x_>jVl 

J j-^L; ^Lfj-^lJl (Photolithographic) j^aJl ^1 j-f- jiJJl tlrt^J'j 
(Integrated Circuits) iL>l£uJl ol jIjJI ^pLw ^ 5Jl*j<i™JI 
(Silicon ^ j_SLJ— jJIj ^-jJ ^ JLoLi^lj j-SLS' ^Jl j-i-^ 
cjUJSUI j t ol jjJJl j <• i_sUbU iva^ Llioj Jwoj<j «Waferboard») 
Jgj; W-kJL Lg-Lv» jj oljjJJl iw^S^J Ajoj .LgJ ilil^Jl <LJj^5J^I 
t ii JU SjjJj>^<J| jloL^VI ^ <Uj ./? Jl ^JL-Nl jj i-jLij^-SJl 
(Vaccum-Drawn) ^1 ^JJl t_^>^Jl J*>U- ^ i_sLJS/l oJu& dya^j 

.jjj J£J * j-aU ki^pLJl a^-jJI 

i—jjjs ^jJo i_j jjivaJl SiJbCLs Cj*>Lx j^JJ Lj>- jJ ^S\Jl oJLa 

iilSJl jj^o— j» : ^iLvilj .^u~ajl JU Lo t(((_gi^i jjJ 16 

|jj& JMp^I jv^j IJlA L^»JJ ,_5^J (t . iJLLa ^wa^Jlj jvJ>c>Jlj 

^ £jJU-«Jl li_a ^j-laJ ^^-^j Jj- 1 -^- (_£l ^-^jj j^J i^lj-ij-Vl 
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(Sanyo Semiconductor o*>Lrf? j^Jl oL-iV ^JL- i5 ^-i c~»li 
4j^jj! oli 3^lj Sjjl; tijjJ ^pLo j»Lw Corporation) 
(4-Beam Individually Addressable Monolithic Diode iL^sJc^ 

£j> t(20-4 J^SLiJl jJaJl) toJu-lj iiUj ^Jlp t Laser Array) 
100 aSU» ^hil ( _ f lp jili (j»_^~uJVl JL>=Jjj jjJ 

^£j>Cjj .Ja»Jl (_$iLs-l JJ«-lJl isliaJl <Uu-^ ^jS Jslj ^yLi 

. (PIN Photodiode Backfacet Monitor) o*>U? jJl 




iS 1 j_i tjjJ\ ^U-iJI ^Ijj ^jj—JJI Jb^l j>lwi!l ^L; j 20-4 JSLiil 

(Sanyo i,JuS) SDL - 7952 _jJL- 
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j^-«J 100 JLLP ^~J> J^-i-J ^Lx_JuJl i?-jJ_) jv^J^lj tCjlili j]\ 

S^Jlj .iaii Ij^Ij U>lx-Ji iSLA jlSj J^>-*-j 0^ '^-ijr^-r^ 

80 jLJl 40j ^ r iwaJl C^J 

190 (_gjL~Ii (Operating Current) JJ<_^«Jl jLJl '^nrr"' 
^il ^j>Jl ^L-^J Lalj .^JLo jJU 830 jJ^JJl i^- j-» J j-^j ' ^rc-r"' cs-^" 
tjL^>Jl IJl^J J-ijJl jv-wo-s^Jl Jij .l>-ji 27x10 ^U-lJl 

.Jslj 30 <Gy t^jL-J ^U-i^J cupUI jLf^Jl y> £LUl 
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2u^all ^.uluJl CjUUu^JI - Ci^UaiufcJt 



3 jL^p ^ (Fiber Optic Detector) ^^wa-Jl i-JJl i-i-ilS 3 jb jl 
Jj^j (Optoelectronic Transducer) ^ ./? ; ^ j j^Jl oils JJU j-p 

^J>V> jLj ^ujjj «• ( _ ? Lc L^jjJLSJ dUJu .<Uj./? Jl 

c(PIN Diode) ^j-^Jl ^'^l ^LwJl : ^ o^-^Jl jUVl 
(A valance Photodiode - ADP) ^ j j g II ^ j_siJl ^LiiJl j»L> ./? )l j 

mm .(1-5J5LUD 




3jj_^jJI iobiJI oULwJIj i(PIN Photodiode) SJj^aJI JJ^iJI oULwJI 1-5 JSLill 
.(LasIRvis i»JL5j) (Avalanche Photodiode - ADP) 
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^j-aJI ^U-lJl ^j-aJI ^LiiJl (>UwaJl (>Jl^-j 

*j_*al! aIpLJI 5-jLiJl oUUwaJl JU- j-» USj .iJL^^ 55Us 
^biJl fLwaJl jU <.S -5 jJl oLLkuJl i^U ^ OjljJJlj (LEDs) 

^yLjiJU j-o-f- lij ' tin - """ ' c - ^*^' jj-^-d ^' ' (_P J ''^ ^ 

ijU^i^l j j jiJ jl j tJuVl Jjji» (Operating Life) 

jU-ijLxN *-«-*2j jl (_g0 U jL*j^ Jjbt» ^1 i™Jl> t j c ^Jlp jaLwiJl 

jj& UkSj . lJ ^Li>^ filial] iSM^u-l Jjjw I ij t5j^Lrf23^l Aj^Ul ^ 
5jjj-JJl o*>Lx J ^Jlj »j U 51pLJI i-JLlJl oLoLwaJl JL>JI 
l^- j^Jl iLv^jJl j»|JL>«i— I jiU-^Jl j-o <bls t (Laser Transmitters) 
.^^va-Jl jb^l^-MJ (P-N junction) 2LJLJL)I jJl j\ 4-Ji—Jl 
■ ySjviJl (jlbdl fLwJl J*p 2-5 JiCiJl Ji^j 
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4 a \a : a ^ (cjLjj _^l£J^Ij CjIpI j-UI) 4-X^jJl ^y^iiLi J ■/? a" 
jJLUj .^jjLj^SJI Jl>^jl ik^ljj J^sj^jl ^ cJCs*J^S\ i_j jwii 

J jl J^J> iJLJl i-^- j_<Jl 4_Ju^ jJI ^ oLj>«Jl!I c>*>Lab~ 
4 aW; <Jl ^1 JJlU jj-oj t (Depletion Region) > yJszS\ i 2 W : - 
(Opposite Neutral j_«_il A-;—; ( _ s J 4_Jl_>U_q_JI SJ_>L>^_<>_Jl 
^ (_£j-*2_; cLUi ^Jjj . Semiconductor Region) 

g SsJl oLjr oJl l_aJs jJL^ <L?j ./? ■ ll Cj*>LJLl~^«J| jli 1 1 Ju»- 
JLLP A-v^Lkjj J^j-jJl i-^L^.?- j r; ^^sJs k_~~SLJl 4_Jl_p 4_Jli~|jL!l 

jLliVl 51kj> a>jUI o%=UJl iJip j^ISjj .SJUJl otai^Jl 
oJu& (_jjJ ( _ r J j t (Recombination) oUj^Sli^l iU>Jl oIpI 

.oJlft ^jjjS>d\ <uL*p t_™~J 

j»L> ./? ll (_gjJ (Frequency Response) ji yJl 4_,U^l^I jujl*J 

i iJutiJl (Photodiode Detector) c-jLil£Jl ^ j-Js-W ^Liiil 

L^J_a ./> j j_«Jl j~>- ^ji <L«J->t^~*Jl il j_«Jl ( _ s Jlp Oj^-S' 

Quantum) 4l»j^5Jl ^ yJsS\ j»UwaJl 3*145 ^i^joj .<_jL£I5CJI 

(Electron- cjUj j-iSDVl - oli>l ^JJl ^Ijjl ^Jlp)) L$jL (Efficiency 
(Incident ikiLJl cjU j ^^5J^I i-lp ^Jl Lj.™^ i>Jl_Jl Hole Pairs) 

. ((Electrons) 

h>y>- (Valence Band) jilScJl h>y>- y> j j^5CJVl iil5 
j! 1 i>- j-oJl Ijj ^ (Conduction Band) J-w? jjJl 
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j»Lp J^-^-; lSj-s^-JI J~JLl~JJl jv-walwaJ 4isL~j ^yj jv^^Jl ^jIp 
p->wa-«j iS j^-i j'Lo-v Oj^Cj 4j\ 

Jl^VI k-^J 4-^ tdJJjj V"-^-* jv^-waJl d'\ 

jLj ya 4j>cj1jJ| s-Lsi> j-sAJl J—-" t SJLp 3 j-jJ-" J"* I j-* - jLjlpVI jj— *-> 
<l~JJ ^^waJl ,^^1 j»U>../?Jl *Lv»j-vij t (Signal Current) SjLiNl 

oLoj jJlS\J^ ya <L>tjIjJl s-Lvi j ;h llj t ./? " ll J^Lp ya 4_>cjU 

Jj).,^->JJ <uj*>\Jl t g-lygj.^llj SjLiVl t^i^uJl jLJl ya 



^*>Wl J^-Jl ^.LwaJl 1-2-5 



t_~^LLa 4_L<_>j; ^JU-^ j»LwaJl iJl^J j! Vl tJaiLJl >j ./? \\ 
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N <v2^a-«Jl OlJ jjiJl ^j-a lysis' 

aU-JI U!j .Lais' IjLj jJ^J aJU> ili-JuJl ^j-aJI iSLkJl o ^SCj 

tJSLLjl oJlA ^Lp iwJJcJJ ^jwiJl t^*^' j»L-*aJl jv-o-s^ JiJ 
<t_JLJL>Jl <t a . W ll ^ji-jj Lo.S' .c^-^S i_-> j ./> '< 4tl;'.« Aj~L™« ^j-Soj 
: a . W ll (Lightly Doped) Ja-^l^iJl ijL-i-?- (Intrinsic Layer) 



. (P-Region) 4^>-j^Jl iikuJlj t(N-Region) 4JLJI 

l <t^iLJs jj| <Cjji ^ JAjL j»U> ./? Si ^jJj 4_JUb>Jl 4a.Wll jvwi jl 
i_s^l iS^^i ^° ' J •■*** 4 a W oJ ( _ 5 -si> j-*-^ ^J* a oJl <b~L~« t j_« -AjJjj 
^ (Switching Speed) J_>.X^Jl ip^— J ^^aiVl JL>Jl ojLj 

>t y j-aJI ^y*^! j»U> ./?ll <Li> 3—5 J^LiJl ^vijjj .Jovial it- ^1 

- / 




lYtYtH *♦ * MHMMllllidlKtllKlllllHl 



■ 4JL* ^j-vUJ 

l _ s ;_ > £_LJI Jj-^aJI S /5WI flwJI iJJ 3-5 JSLiJI 
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SJj^aJI oULwaJl 2-2-5 

^jjj-vi-il ^jjMiJl j»LwiJl ^ <u^Lva^il (Syr jjJji J-^ 

JjjJLLi ojjJLi ^_o_~~j t jjJLSvJ^i/ 1 i JjJLLlI t j_a -^"lj ^jj -i-J j-Ij 

o*>LoU>- ^ 4 <>L~J| <\JLJlaJI oUjJjjaJl ^ ^jllJ t ajj j-g—X-11 
^LiiJl j»Uw2-il J-oJooj .j^-jLixJl jLjJI ^ULj t<tjj>c_JLJl 

^jLj^SsJl Jl>t_<Jl j'j-ij jj g .~.\\ <uipUi» s^jsUi (_gjj g . ~ M 

j»_Ua_y2J LgJj tl~~>o t o j~S' <L?-jjJ <U_>t-JLJl C->*>\_aU- ^j^JJ (_£ jJLil 

i •"• ^ <_P^™-^ j»U> ./? )l jj^o Jjt>o iJLxJl J^J<-JLxJl ji jl 

^jbiil j»U>-yaJl ^llsxjj .j»UwaJl J *Lsi> j*J> ^JUj cipL^idJ <bjL~XoJl 

(Avalanche jj g . : II oLpI ./? < i^^iLa (Highfield Strength) 
j>LwaJl Ja-o-b jwiJl ^yL^Jl j»L»-/aJl J^j>-^ jj • Multiplication) 
<Ji iPji ' (Breakdown Mode) ^jL^I Ja«Jl jl ^jj^dl ^biJl 
oJu& J jw»j ^Lj^Jl JU^JI J (Carriers) o*>UL>Jl £jL~J 
(Impact ^J_v5 (j-jLi 1 g • a <_sJl 'j-r-*-^ 

- ^1 j jl j-* j_i_S"l iJ_p dJUS j-o J-L^jj . Ionization) 

JlJ^b JiLlj jvJ^il^ ^Jl t (Electron-Hole Pairs) Jj^lSJ^I 
.gjUl (_pj-^Jl jLJl (Internally Amplify) 

Js\S 4j^J j t LjU < _ 5 i ? j (Gain-Bandwidth Product) ^Ul i-^ j-Jl 
t(Nanowatt) JsljjJbJl JQaJ j*^ ^ ^1 ^j-vaJl aSUJI Jj_p*J 
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(Guard iJlj SJlU- j»ji>^l~Jj .y y&U^Jl ^ ^J-pI obi J-^j 
U5 t (Edge Breakdown) iiU-JJ jLfil J j-^- jji JjJ>JJ Ring) 
j»jj>cju~jj ... Si ^jJ-f- 4_L«j^»c_« 'U~S'Lp oULJs j j-g-k jl>o L^JJ 

.iL^jaJl <U>-j^Jl Jl^js^AJ j»Jl>c^™J jSj^iU^Jl Ulj i (-\ y^>^]\ 

jLiJl oULwiJl (N on- Linearity) I . W W^j j.* ^J^l ^jJlp 



(_i&UiiJl J^*^" J^"' dr 0 J^' (Operating Voltage) ,_LJ<-^ <Li! ji 

.Ju>Jl (Multiplication) 



aJ^SLLJI AJj^aJl iJbiJl oULwaJl 3-2-5 

y^S t_™~Jj) oJlA <Ljj^v_Jl~Jl <Lj j ./? II 4_JjIjJlJ| CjLaLo ./? II oj 

jLjJI 4_>^LJl 4_vaJjkJuJl *Lvij_siJlj t (Capacitance) 
L yjLL~-*S j>lJjk^*>0 Ijl>- i-— L^j t(Dark Current Noise) ^^i^uJl 

. (Optical Receiver) tSj*^. 



./ 2 / 




ruu//////////////////////////////////////// 
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(Silicon ^j-SLLJl 4_>-j_<Jl jS- jli i<JL>- 

oJu& ^ (Absorption Rate) ^Ua^^l Jjuo> <y Band Gap) 

Jljis! OlP Silt- j»Jj^~J ((^jj^Jl ^y^SLLJl j»UwaJl ^1 4iUi>^lj) 

.Jaii ^ _^>L> 900j 800 ^ ^jl 4~>- y 

jwiJl ^ j-S\-J_„Jl ^LxiJl j»L<waJl 4JL~j 4—5 J^Ss-JLJI j g fe^j 

(P-Layer) <L>-j_<Jl 4S.W11 »j,/?ll jj -^-j .oL*™^! jj 
t j^- jv-=^UJl JliLiJl J j ./?■>- ^w<J j j^\J_~]| CjI ^xj t j_« 4a.W* 4_w<kj»c_<jl) 
^ l^-vajo (Carrier Pairs) oMsUl ^1 j jl Jwaiii U^IS^J^I 

(N- iJLJl 4-£>Jl jj>J CjUj ^xSCJ^I jiJJo i— 1 j-sAjJl 4 a W a 

. (P-Side) 4^?-j^Jl 4^>Jl jiJUxs >jiiJl Ul tSide) 
aJj^oJI AJbSJl ^JL^>Jl oULw» 4-2-5 
.^jJU 1500j 1300 ( i_Lj ~<~~ry Jlj-M Jl^o c4_^_>L^Jl ^^Vl 

.(^j£JLJl iSUaJl JU^ 
iiL>o itUwJl t_^>-j^Jl j»^JLi^>JLj ikJLLo SiU {y> <. (5—5 J^JJl 

k_™~J ... 1| (_^JlP ^XXj 4_^>- j_s 4_jl_^ 4j_^5 JJ I 4 W .t '. a 4_jL^i 4-3 1 J 

jl . (Ion Implantation) oLJj_>^l (Diffusion) jl i^_J^I 

. t_y^l ("U-vaJl iJLfJ (Quantum Efficiency) 4~« y£S\ 4JlpUJI 
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j^j^jJI ^J> ^y^l ^ j^i* jp*}\ ^tw? ijj 5-5 J^tJl 

^j^aJl ^biJl pjOjSfl ^jJIp -t^Hjj flw> 5-2-5 

t^LJlxJl »Lygj ^ II JJLa n_jLJaJl 4 a W : a L^Jlo-P ^ JL>^ l->j^i 
4~SLaL>jJl 4ijl»_Jlj t (Low Responsiveness) iviikxJl ijU*x^Nlj 
oL^Lo-v? j>j_>^_™j io >L-—^I o-L^Jj . (Dynamic Impedance) 

SjJi j! ^ (InGaAs) j»^Jj^l j»^Jl-p J->^-jjj oLLw? jli*J 

a ■/? i j-p J^aJ L^i (Noise Equivalent Power) 4jilSUJl *L*=> j-vi-Jl 
t j_« jwiJl j^pLxiJl j» j-oUa j-?=-ll iisLSLoJl «-Lsi> j yfl ll SjjJ 

cjUL~« t j>s «• j ,,h ll jLx-ij^l t j» j»L«waJl 1 t j5l<kj L> t <\™aj p>cj>Jl 

o^L2i^Jl £l ^1 3-5 

U&jlj t (Analog) ^JuLjJIj (Digital) ^^1 ^ ^ ^ 
.(J^~~Jl jLf>Jl ^jj t-±JJS ju^<jj) jJl j! ^Uxll 



239 



Jb'Udl ^^aJl ,^LUI Jil Jl 1-3-5 

SjLp ^j* ^JuUdl ^yiJJl J~£l~J| ^ J/Vl SJi^jJl jl 
_ ^1 _ jLJ ii'y^S J-*j«j (Operational Amplifier) J~i-^ (*^w2» 
^ lSj^j -(6-5 J^SLiJl) (Current-to-Voltage Amplifier) 4_jJ ji 

^Ji j II (jjl^tll j»Lw2-Jl ^ J^J-siJl jLlJI Jjjj>o iL^j^Jl oJu& 
SjLp iJUl il^^Jl Ulj . (mv) cJ ji ^yLJl (jLk; j-*-^ i^xJ ji 
(Operational Voltage J^J«_ijJl 4_jJ ji ^J-^J^ ^W.,.,. 4_Ju>_p j-p 
£-j->Jl (_g jJL™« ^Jl SjLi^l (_g jJL^ '*W-!J .Amplification) 

jikJl (Output Level) 




^^LiUj (fjj^ai i_iJ) (Jjs^a 6-5 JX^JI 

L? J ^Jl ^ j^aJl t^JJl J*2x> ~ tll 2-3-5 

j-& L«-Sj jJl ^ jwiJl J.Jil~~oJl <s_JL> 7—5 JuSLlJl j g 

JJLl^JI ^ j/Vl iU^Jl jU 1 Jb'LjJl JJLl^JI J JUJI 
t JL- ^1 jLe-j .^jJji - ^Jl - jLJ Jij^" ^ ^ ^ J\ 

ji jjLla ^ iiLLJl iL- ^^Jl 5_>JLJl 4_jJ jiJl 
LLJiJ ^woij BjLil dUS j^o ^j^jj '(Voltage Comparator) 

J*>Lls^l ^ jjL^ JjJj^ jl (Rise Time) ^ j^J j-aj olS 
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LkijJl JUJ_>^J J^-l j-* t (Trigger Level Adjustment) 

JjJ-jJL jjULjl L^J j»jJL (LJuUjJI SjLiMl ^Jlp S:>jj>-jj>) 
5 jJl SjLiMl (Symmetry) Ji'cJ ^LiL-JL. Lo t (Switch) 




+ VCC 



^<>ij jtgj- 7-5 jsCi 



Jj^jJ jj-Jl oN}-^ j i (Coaxial Cables) j j_>^jl 5j_>^l« o">L>l£_L! ols 
. l ^S^i ISJ ij isjJL iA^;^! SjLi^l jJjj 5iU)l dJJij t (Protocol Converters) 



t-iUMl oUi^« 4-5 

JliLolj ( tc-o_~J JjJJl 4-LJlaJ| Aj^wa-Jl cJLJ^I j! y> jt-^jJl ^Jlp 

JL-jMI o^lS j! Ml col^u ^LSJl ^ oULJlj oljLiMl 
(Long-Haul Cables) oJljj«JI oliL^Jl i±~JJ ^x>c^Z ( _ s iJ| 
ol j j-Ss-o jl /j (Regenerators) oIjJ j_« ^1 ^Ll^J t jL>^Jl JjL«_p| 
-5 JiLlil) cijj-> J-^Aj ojL-Ml jv-JwaJ J^-l ^Uij (Repeaters) 

.(8 

ojLiMl Jjj.^ 4_oL*Jl yLSUMl cjIj ^.SLoJl 
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ib<j jv-j ^y>j i ((Regenerator) BjLi^l jlJ jL$-=r ik-*ljj) 
JSLi Jp (Laser Transmitter) J— ^ j»lai^u-L L^JL-jl 

5 j g oJLa 4_w^S' jl Lo_ij .ojLJiVl ^^Jl «-l_si> j yflJl j_JlS\JI 

j\ I j tloO^J jl US tJL-jVl iJu>j<J (Bit Rate) Cj Jjbw JUJ 



il>.|. 




5jLi)ll 



a-; 8-5 ji^i 



^j^JJl j^saJI j ^^UJI 1-4-5 

SjL-iNl j_Jj_j J__*_a j! (Repeater) jj-SLo-Jl ^-i—Ji j jl 
Jl L^Jujj>oj ^^-^2^1 o jL^^I jLiu-l 2L^L-Vl (Regenerator) 
L^L^j-cJj jJjt<Jl (jJ SiLt-^ j!) jv_j>c-rf2j j»J j-"J ' 4-^L> SjLil 
j! jjSUl jl^ Jl ^UJI 

Jl 2uj ./? . II ojLi^/l J_ai J-rf2-j LaJJLP Ajjjj^J} SjLiNl J_J jj 



J^ol _^*Jl j» iJip Jp dUS J-<>jj<jj . (Critical Level) ^pJl l£ y~~Jl 
2L>- j-o J t (Transmitter Source) I jJ ./? <Jl £jJ J^_* 

Jjj<^j tc-AJJl £jJj t (Transmitter Wavelength) ^y^j-Jl J^Ul 
^ ij^Jl i— iJJl oUk^u jlS^Lj . (Transmission Rate) jLxjNl 
oL^i~~o j-^Jj jl (Tellurite) c~>j^JcJl jl (Flouride) JujjlaJl Silo 
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JJljl ^ t (British Telecom) j» j-SLA-J l; 1-jl> j -> iS^Ji c~ «U 

iajlj ^jJlp (Experimental Laser Amplifier Repeater) lSjJ^ 
(Telephone caJl_A < _ s jlJI JLj j-^j J ./? j ^joj j-L^ 120 <J jJs ^--^ 
Ulva^ jvi^siJl lJu& jlSj .jjeJ ioJU J j-i >— 1 Exchange) 
(Incoming ooUJl 4 . : )l JLJLl^I 1 g : a , j S_!L<9 j-» oL-JLp 
"uix^io <* J j» ' 1 j i-j j-i 3 >^i* jj-^ * j-*^ Pulse) 

l»->waJ j»Jj>=i>J (Traveling Wave Tube) i>- j^Jl JU&I > jJl 
lJu& j-g-bl j . (Microwave Radio) jJI 4_>j ^.SL-oJl cjU- j_<Jl 

oli <Jt ./? a', a SJUJLf- ol J (-5^ J- 5 ^ jW^-^ ^ 

. (Wave Division Multiplexing - WDM) i^Jl d 



(Double Channel Planar ^jlJI i—iJc^-<^o Jj>- j.>j_a Sl_Js jj_J 

j ^^SL^ 500 ^l^o aJ jJa jjiij t Buried Heterostructure Laser) 
4_?-j SjJi ( j^2_JjjjJ d-Uij t ^LSsjo*^ 4_*JLs SiL>_i ^JJaj> <*_>-j lij 

(Amplifier Gain) \J\ .(i_^Jl ^ 0.08 ^Jlj^~ 

J jJs JL^p ^^jj ' (Distributed Feedback Laser) ipj jju ^U^jjl 
2 ajj-Is L>!j tC^jJU 1500 yj^jjZL^ 1.5 ^jLJ 

. (P1N-FET) io%' iL^j J™^ jJL ^iUd] 
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^j^j/iL Sk± u JI t__a-JJl 2-4-5 

(Erbium- ^^^l S^Uj 4.W.,.t^<Jl A-iJJl oL>jw2-<Jl l^L>o La ^iSl 
1550 y> J jJa 4_L»lxJl Doped Fiber Amplifier - EDFA) 

.(9-5 J£JJI) ji.j3U 



j» j-j^jNI j^s^ju \s .V. a cjLJ ^^pj oL*J»w2-qJ| jj-a ^_»Jl 

.^i* jJli 980 (_y>- j-a J jJ» -Aif- (jjJJl 4W.^l^i) aJ>^J> (_g (_g jJl 

j> jJJ L*S i ^J*~JsJJi\ Ja^JLiij (Pump Laser) ^U-aJl jJ^-Ul f 
jj ^ J_^p oL*_J^I j^-i^L; (Incoming Signals) SJLMjJI ol jLiVl 
la it jS\ LiU^il iCs- jx^Jl cL>l*~j^/l U! . W.V.oJl ciJJl ^ 4-/?. '.II 
(Rapid Exponential Growth of oUjJ jJJJ £-jj-~-> ,^--1 j-^ '—r™^ 
(Bragg Grating) £-1^ i^SL-i j»JLk^~J j . Ja-iJuJl i_ iJJl ^ Photons) 

. (Wave Division Multiplexing - WDM) l>- j^Jl J Jh 



JaJ^cJl Jjj^iaJl <_aJ CjU^a* 3-4-5 

(Flat ... a i_ iJa IS L-^jj cjL>Jt <Jl £_»jJl l-i-A j g Xi\ 
(Equalizer 4J.>L*_<JJ jLfjf ^1 i^-L>Jl jjj Spectral Gain) 
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L> LaJl ^ c~oJ^l~-I Lo lil Ij^S ol^wo l$Jl 1*5 t System) 
^ ^! Jl <cu_i J^" Jlp J^a>JI OlSCVL SI .(WDM) 

(Power SjAi gjL j (SjLj^JI 5_«_JJI 10000 J\) J~~o 40 

_L__p J 100 mW jJJJ (dBm - SjJ 5Jl^ j) Output) 

4_>l Lo_ij tjaj-jjj^/l ia.>L«_> 4 La .t oJl 4_^j_JJl CjLo^>t oJl JLq_xJL^I 
^ J^Js JC^> JLj ^ (Er 3 + ) fj^.Vl oUjjj jlSloNL 

^yji! JULP BjJjJl JLii 1_£_J jj-S^J ^yJl <L?-j-<Jl jJLajJlJ 1540 

^Ip Sjili LgJ La ISLLJl ^yj ip y^3^Js\ ^iU^I , ^ <d ^ 

.(»•> ^>Jl 

L^JLji kf-j^ i^j^jj"^] SiUJ <u>_^_<Jl Sj^_«Jlj 

.l£JUl 

^j^j^j^IL IxiJ u JI c-oj_jJJux3l k_jiJ oUA^i 4—4—5 

80 ^Ijj^j jJJJ (Ultra-Broad Gain Bandwidth) ^jJI 

J jJa ^-..^JL'L) <li.pl ,/? <Jl 4_<JaJl ^ ol ^JLaJI iJ-P JjIJj <LjlSL«^ 

. (Wavelength Division Multiplexing) ls>- _^Jl 
^j^js^w—jUL Jx»i l <Jl JjjjlaJl t_aJ olpbAa 5-4-5 

t jla jjU 1310 j» J jjs JLLt- J^>-*j CjU jfe'.oJl jv-lajw j! U>j 
OlP J-»-*J • > L>^^ ^ J^*^ ' 4~<JlP CjL-I *l JLxjj <bl ^1 

ls> y^Jl ^iLJS/l j (PDFFA) ^i^jUL JaA^Jl ^Juj^iiJl 
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j»j_jjL^Jl AjjjJls j\ (Zirconium Fluoride) j»^Jj5jjJl AjjjJls ^> 
IjlpI j ^U-^-™" W-^ 0 1 tjVl 3 ^» (Hafnium Fluoride) 

aJu^j^JI iJ^aJl oL*>wi«Jl 6—4—5 

<oj_Jaj c-i-pLsAj LJL^- OjjjJaJ JUJL?- ^»-j>r ./? a j-*J 

^ j-SCJ j (Fiber Optic Amplifier - FOA) L £ J ^2-J\ ^-i-JJl ^J^Js^ 
.(^jjJJl ^ybiJl j»lwaJl jLo (Integrated Circuit) iLolio> Sjb 



(Optical ^ j II J_iL_^JI jl^-J- Uj-« ^s- J ,/? » 11 IJL» 

Jj-L^-Jl fJj-lVl jj-p L»5 tojiljjuJl o">LJjl_^JI fljJlj i Receiver) 

3j^J>-l Jajj <ui-5 ^Jj>t^~~3 ^iL-Jl all Lalj . 1 ygjl <LuiJJI oL>j>t m-7 oJJ 

»UVl ^ JU-jNl 5>*-Ij JLix-Vl 
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a 



iJj^ iilt> JJ i-ib^Jl SjLiVl iij-^Jl VJ^)" Jl^-"^ 1 /JL-j>l 5>«^-5 

: : : : : . : 



(Optical L>j ,<r> . 11 oU j-L«J\j (Connectors) o*>Li j_«Jl jl 

j^^waJl c-aJJI Jwfj LJ*Ai~ lij JjL-j ^ Couplers) 

j I tijiLi^-SJl b&^jUaJu 4 g . . 0*}L/Sj_<jl oJl^J ^ys-jLsJl j g la <Jlj 

,_£jjjjj| Uj 50 Jl i_ AJ t_J r*-?*^ jl L*jj ■* j-aJI j-A ./? a (J-;!-*- 3 

^vsj jA-L-j ^^vsJLAj t_JJl "i^S jj> jli t JaJLs <Wj-j 0.002 jJ& 



CJ^K^f 1-6 

C~Sj-° J-W j-J jl g >-)) 4_jL> |_g j ^2 ■ ll c AJJl J—/ 5 ^Jj-*-d 

coUl I dJULJl i_s _Jj» ^J-p J^i j^Jl S^j .«jLAu*Nl 
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.(1-6 JS^JI) ^>Vl Sj^Vl j! n5>Vl SUUJI 

(Short Data ^-JLs-J! -kil j ^Jl jJ ^r^Jl J^'- 5 • 

. Links) 

(Local aJl>^JI iikuJl olSLJij Sj^-^l ^ ^y^Jl ^Ja~Jl • 

. Area Networks - LANs) 
ol jLiVl ^-y ^yJl (Patch Panels) Jw? jJl jJ -U^- • 

5j4^-!j ^iLJ^I i_sl^i»l -AJLp 5ij^-j^Jl oj^-^l J_^5 jJJ • 

Sj^?-!j iS' ^-tJLoJl jjJLoiJl cjIj_w«LS' t j_o c^9j_oJl J^v jJl • 

.i^j^Jl ^j^>cJIj <LxljjJl Sj^?-! j! t 5Jj^j><^JI J-^wJl 




^jjj£ i£ j_i i»Jjjj) o^LS3l oL-S'yj ^j-aJI ua J JI o^Ci^ ( _ y Lc 1-6 Jiv-iJI 

(Corning Cable Systems GmbH $%Ji\ ZJzH 
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Jb^s oUjii«**o 1—1—6 

<UlS\>iJ iSljLA j j^o jlj t ( j^ijl>tJLa -iJLsj t 4j_JLa 4_JL> I jj i £~«_>tjJl 

(Repeated j ^SUJl J-^ jJl iJ_o^ Jl*j JiiJl j-o l ^ j< -; °->L*^»l 
(ij-^aJl iwiJJl o*>L^ j» ^wal ^ j! Uajl jv^JI j^j . Mating) 

.dUS li^Jb- U ISI SjLiNl 
: ^ o*>Is^j^Jl] SJliJl Llj^Jlj 

.^^oiixJJi SjUM JLii L^jjJ j! • 

SJj«J J^w» y> SiLf-^j J~sf ^ _ j ^SiuJl JU>jc~-^/I <ULsC>^ • 

.JlaaJI SiLj Oji ol y> 

t^y - 4jiU^i^l i^LJl j^o 4JJlSO ^-J> j j-So jl • 

J^sj^Jl s3^>- 2-1-6 

t cjLJJI £jj J^_« SJ-P J^jI j-P ^s-L^ 0*>Lsi j-aJl Si JLoJLxJ 

t (Fiber Asymmetry) >— iJJl ^Lo j»J-pj h_jLDI ^^laS J-i^j 

a ■/? : II ^j-ij SjiJuJl 5_>^^iJl olj— -J«Jj t l_s_JJI k_J iiLi-Sj 

. j» JL>iJU~<JI 
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J^Sj^Jl tjybjZ 3 — 1—6 

j! t ^i-i ciJ j» jjIjJI * j-^Jl ,j^!j<-; J-ii (^1 (Mated Pair) 

•>T J! j^r 



4Jai^*>Ul j t (Eccentricity of the Core) t_JJl ijjS j»Jip j t ^liS j 
i>JLJl io^Jl J^ljjJl j . (Lateral Alignment) iJUla.^Vl J 
: Ju Lo Jlp ti^jUJlj iJljJl t cjUlJiiJl yo 

.(Overlap of Fiber Cores) oLfVl ^Uf Ji-lJG • 

. (Alignment of Fiber Axes) i_iJUl jjL>^ ^Jup • 

. (Fiber Numerical Aperture) iiJjJl i_ iJJl • 
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j^wi Lj-S' jj> ,j~J iwJJl jl - (Concentricity) j5l jiJl • 

J^SLlJl j I ./? __> k_JJl jl - (Elepticity) 4_^_ : _LJla^I • 

. (Oval-Shaped) 
(Numerical Aperture Mismatch) ioJL*Jl Zj>cJl>\ JjUsJ j>JLp • 
J-JLl™<Jl L_aJUl iwJ ^ jS\ j^Jl ^JJl i—J jV dl!S ( ^JL> - 
■^j a ./>" ^Y>^s-\ <^j\Zj>-\ j! t (^. la IL J^j>cjJl ojjJ t j-<wi) 

.(Ifsi* ^ LiU'^l ^USl jJjJI L_i^Jl jUj u) jUVi 
: ^ tivijUJl j! 5~>-jUJl J^Ijj«JI 
jl (^1 - (Lateral Alignment) ^j—^JL^Jl Jl » la ^»Vl • 

.^.a./? j| Ji-li J^-™ 1 J- 4 ^ 2 -^ C—~J Cj*>W? j^JI 

JLJ^I ^ j-*-^ ~ (End Separation) Jl^Js^l J ./? 'i • 
jj&j tjj'id .^Jol yjJLiLiJ JjJw' S jj>t_^j 1 g ^2 «-i jj-t- <U j ./? a o-ll 
j-o ^-^j ' (Frensel Reflection) J™J J IJL-^ ^LSLxj^l 
tSjj>t-aJl J jL~5o^l Ju»U-aj i_ aJJl J jL~5C;^l J^L*^ J*>l~^l 

jj ^yliJl -JlSjsJ I Ulj jjb £-j ^3 ( -jP BjLp Oilp S ^>o5jl oJlA j J^JJ 

*-aJ M JUJI ^VJI Oli JaLjVl j! dUSj cJaL/Vl iJbCL. JLai 

J jJ-i J-~-^ (Acceptance Cone) J j-JL)l is j tj-* 1 -"^ 

(Frensel J™J i JLii JIpL-j (Liquid Matching Fluid) 

£oj>J iJlSU^ ^JJij <.-L~>^> SiUJl oJu& JUuc~-I j! ^/I tLoss) 

j jJsJ j! >o - (Angular Separation) ^jljJl J ./? a il • 
.c-iJJl Jl >l Jlp 
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j - (Surface Finish) ... )l J-i-v • 



<iwl, ^JUl AiiJ! jj» Jijjl (Insertion Loss) JU-jV! Aii j; rflioL 

o/>l^j*Jl ^l^jl 4-1-6 

.1-6 JjJbJl ^ yiUi jjs t iJia 
(SMA) iJuiJl (^jJliil ^^dl J^j^ 1-4-1-6 

f-l^-I 2-6 JSLjJl j^ikjj .oVl Sll^-I ^IjjSfl ^iSl jj&j 



^l-*— elk* 



(Sub Multiple Assembly - SMA) jJbcJI ji J^JI 2-6 JSLiJI 



(C) J/- 
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0">U>_jJI 1-6 JjJbJI 



C^UaJl a-s^j 1 _ s s) J-^ oliljuia 






62.5) iUj'Vl 




(0.8) 0.3 


(0.5) 0.3 


ST PC Compatible 




(0.7) 0.3 






(1.8) 0.8 


SMA 905/9 ^_^^^^^^^^ 




(1.0) 0.5 


Mini BNC 


(1.3) 0.7 


(1.4) 0.7 


Biconic 


(0.5) 0.3 


(0.9) 0.4 


FC PC 


(0.5) 0.3 


(0.9) 0.4 


D4 PC 
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(ST) Jsill j 0">U? y> 2-4-1-6 

(AT&T) ii^-i oj^i oij . (4-6j 3-6 JiLlJl) I 

<U/sLp- __^>jJl> ill ^Iq.aljj l_aJJ| ( _ ? 1p (J-^ 5 j-o-1 

^ 20) j^Ij J~— a <y> Jil> (ST) J-v?j-« J-ii jJ-i>j .J_i«J ^ j^j 
jl i (Alignment Sleeve) j j\Ju> ^Lzs^j ^ <Jl Lo-S' t (S_L»Jl 
(Anti - <( jl jjJ-LJ ^JLa J-*-*' 1 4iUi>l j-o yfl jj .4^_)Li^= ,j jJ-l 5j_g_^>-l 
jl jjJJIj oIJj ^Jl Ig—ii ikiJl ^1 ^iUVl Si Rotation Tab) 
.LiiUj l-b~ J-lil ( j-<> ./^ La o*>L^5 j_«Jl iijULa 1 g .<) * ^ 

Si isLoJ^I iJL»JO) ^iLJVl jJ *>LSJ (ST) cj*>Ls^ y jil jJ^j 
.J^>uJl1 SJiS^Jl SjJiJl ^ ^^L-^l j jiJlj .Ja*Jl 

1 




J^Jlj c v JirJI 3-6 JiLiJl 
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y_j_»ivJI 3s-_jJ y L ^J> 3Ji>1 5-6 JiCiJI 

^ SjU (5-6 JSLlJl) c~iJl (SMA) o">Ui j» ^ J^c~J 
(Bayonet cJ^jL l jJd oli (ST) o*>Ui U! t ^pL./?J1 oU~JaJl 
^J^-^SJl cjULj oLSLj. jl-V cs* ^L*-*^' J^i\ Locking) 

. (Computer Data Networks) 
iyUl ciJUl o%^9j^> 3-4-1-6 

(TjJl^JI J^oU_<Jl ciJ J^i j-o SfLi^ 6-6 JSLiJl _^Jkj 
j! I , .,h j! ( jAaj«J| J*>Lj>- t j_a ^^-jLaJLi tiiJ_«Jl J^^jj 
_ j iiUs JiLij dILJl J— IaJ-Lp j . (Crimping) J^yJ^\ 
jjLiJ SJ jL«_*-^_~-L; (Optoelectronic Transducer) ./? < 




.fj j~a-^\ i_iJill J->2y 6-6 JSv-UI 
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if-j^JJeJ) (STC) iS'^^Ji C~>tJLjl t^s^LoJl 

o jJL™Jjj SiL>_) LLLx-a t(Twin Fibers) 



JU! 
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^_^J_oJl £l_»_JLJl Cj*>Lsij_o_) oLJlJI (Termination) 
ii^L-Vl o-ifJ jl . (Hermaphroditic Expanded Beam Connectors) 
JjJij <L>- jji ^^Jlp 4 dB/km jj> Jil> jJJu LIS iJLii c>*>Lv^ j-<JIj 
31 Jl^-Ij j-LS <J jJa dJ_L- jjj jl LoJ' .y-ajJU 1300 

lLLL^JI jv_>t^ l. a ./? Sj t jjj (_j-il J->L*-j I Jlaj t Lol j-t- j-L^? 





(STC iaJLaj) i^j^aJI i_iJJI £^>=J ij^-ij^JI ijJI 7-6 JiLiJI 

oJLa *Jj . 1 g a . la " J . g , ., : 1 j CjL^JjiJI <L>Lo^»J SJliLij t I J ./? U 
(Anti- Reflective ^LSotj^O aUa^o J^Jj oL-JbJl j iil j_Jl 

JU- .(Crosstalk) ^j^l oUlJiiJl ( _ ; ^JLiJ Film) 

aJLJLE c\ y L) jjzkjj l^JlJu^l (jlSCoN L 4jU ij*Jta J^-^j S JibJl ^LjI 
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Cj*>LS il y> J£ jU dJJi ^1 iiLviJj .ila-^ Ajj^j oljil JLjOxIj 

jl Uk5 .5jjJLa1I JJUx^Jlj t <uSLJjjJL^JI cj^jjJIj t^-^^lJl Ojjjj 
J^s j^Jl ^jl-j (Bulkhead Connector) j^-L>Jl o^j 

JL«_»^—1_) Jwsi j_*Jl oJ jj j-SL^jj (Free Connector) j_>Jl 
(Carbon Fiber-Loaded oij-i^S^Jl i_sLJHJ So* la all cjL^j^SCJ jJI 
o™kJ<-<> j j4^Jl ^JIj JLvi oU i>L>^~ t jc- a ^ ^ ^ J Polycarbonate) 

oUSfl ^ 4-4-1-6 

J_2i j! jJI i_iLJVl jj-^ oLl< 

^jUI jj^^Jl u> ™j t*>Ui LJIp j^SL oi (Insertion Loss) Jlj-i^l 

jjj j 900 <u»- 




jli ol— II o^Ua_^ 8-6 JiwJI 
(•MJaM U*Sl 



^o^>cjJl (J-^™^ ' i-J i— s jJ* (8—6 J^SsJLJI ^s) i j-»Jl ^ o o 

j»l b. il lJu& jl .Sij^Jl ^Lf- J—^ j-" j (Pre-Assembled Fiber End) 
.^JUjii^I j-fr^j t oils' j i<uSjj Sp^w* ^ j^l" 3 

iL^ j^Jl 4.0 j-o_*Jl cjIjujujJI o*>LS j-p JtLa jj& 9-6 J^SLiJlj 
.^y^-jUJl j ^li-ljdl JUjO-*>U o-L«Jl (Connectorized Riser Cables) 
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.k_~S^Jl J^-~^ J=H jj» jljJ^l Si^xJl i_sLJbU 




UiiV j^jj^ ^>JU>) iU._jJI Sjj^jJI olJbJudl o^jlS" 9-6 JSLiJI 
^yLJ Juts' JUjcl-U *j*aJlj ^U^JI jUJI J^j 5-4-1-6 

^ ^pL^-SLJl jLjJIj 5_Jj_^iJl oUL-Jl JL^jJ t j-SL«_«Jl 

(Male and Female D-Sub ^ j i II j ^ Si (D-Sub) £j I 

LjLUI il^L-Vl JL_*ju-*>U iib^o *lj-=rl jj-o-vaiJ Connectors) 

.(10-6 ii^^Ul 
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JiA JjlS" JUjcL *_^ail j Jljt&\ jUI JUjI 10-6 JiLiJI 

o">U?j-« yl^j L*^ .i~-U*Jl ii*>L-Vl j 4-SL^*>Ul 

^ULj .(Male Connectors) aj^-UI o*>tvsj-Jl <y iiUaJl o*>UsL; 

.Sj^oJI ^iU^I <Lk~*1^i diLJl j-p oUjLtJl J~"^ 

J*>U>- j-o dJJij tj>UajJl IJla j>|Ju>^l*ol <oL>j JLLP 4_vsLkjj 

(Plug-In Optical Fiber <_p ^W... JLjc-J 

(RS232) (.Ukj jU iJLlJl J™- Jlpj .(11-6 JSCiJl) Interface) 
( J^-Ijli)J <utf ^-rfzj tjbul SJj«J jlloJ 4™jL>o iS*>L^! (_gJUl 
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gJa-Jl j! VI .'*>Ui dJ">L-^l J^W ilj ISI (Interference) 

J jjLS' 5i">W) j»UaJl IJlA ^JU SiLj ^Is- JipL- (^vaJl ciJJ t ^Jl 
j^ii*- ^jlt- cjOpL- (Multiplexing) iit-UiJl jl U5 .( ^iSl 




. (Interfaces and Buses) o^LU j~J\ ^kJl 11-6 JiCiJl 
jU t J*iJljj .(RS 485) j»UL Jlp Uuj dUi J-kjj 

t ^jj^j^JI ioJkj! ^ Si^j^Jlj tJais (Logic-Addresses) iJLkuJl 
(Total Impedance ioL^^S^I a^^JI ^la.^MJ 4J1SJI jL*-<JL; j 

. of the Electrical Surface) 

oU yLjl 2-6 

iiljl J">Vi>- ^0 j! 1 (Splicing) JjL>Jl iJuj<j j»lJjk^L JuJi^- dlL~j 
jlS lil _UJ^- t j_« «u^aJ lLLL^JI J^vj o-^L^ij ' Jails jj ^loJl s-J->Jl 
«^Jl~Jl™JI i^Lo^JL.)) 4_Ju>_*Jl oJla Lr ^~Jj ■LJLS' dLLJl J jJa 

.(Concatenation) 
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^ (Demountable Coupler) dJLDJ J-jLs j jJu> J^>_*jl~Jj 
JL>_*jl^I j! i (Filter) ^>y> J-/> j 4_JL^ ^jjj^^vaJl o^L>Jl 
^ ■ _ j jJ^Jl iiLia JJU j! (Optical Couplers) 
• c-AJJl £_« tJ^-JjL^ j! /j j-i (Optoelectronic Transducers) 
oLoIju>tJL--*>0 iLlJLJl ^j^wa-jj jJlSCJNI oli jJLJl /y> jJ iSLlaj 
^JbJl j jiJlj (End-Fire Coupler) ^L^Jl j jhd\ : 3j ^SoJl 

. (Lens Couplers) 

J\#}\ 1-2-6 

j»! t^jwi j»Uw - - i — i-J J-o j»! it- iJ - _ i — LJ ^yj 

toJUJjJl (Coupling Losses) j^JJl oUlJJi jLjlp^I ^j"-; -ii^Vl 

. (Insertion Losses) 

(Entrance and * j-vi-Jl £j y^j J jJ^i ^rf^-j ijj-^d L*J_^p • 
j jiJl j t AjiJbJl 4j>c^iJl j j»^>Jl ^y> y^-jLiJ^ Exit Faces) 

J_liJl j t (Symmetrical End Fire Coupling) ^JaLuL^Jl ^L^jJl 

.(12-6 JSLUI) ^^JlLJI 




L§-vaju i^jLiJU £3 j* - S d 12—6 J^iJl 
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LED ^liiJl j>UwaJl i-i ^ (j» * j-^ £J j-^ i£' - J j-*--^! 

.(13-6 JiClJl) JlaAJI 




i»L_» IS £j yi- <u>-j 13-6 JiLiJI 
.(14-6 JSdJl) 




ap-L—o £j j>- 14-6 JiwJl 



^-J*JI 2-2-6 

j>t}\ <Ji j ji} CjL-JU- JbJbJL; oJlA j»Jj^~J 

ti^iaJl _^si j! Vl tdjd\ 3 j» (*^jJi (Jl* j .Jy^jJi Ji Jo 

(Symmetrical Lens ^JiL^Jl JjJl jj-Lil ixjj-W LjIj^jl^I 
^_bJl j j (c-iJJL ciJJl j ji 15-6 JSLiJl) Coupling) 

16-6 JiLiJl) (Asymmetrical Lens Coupling) ^JiL^Jl jJ> 
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>UiJI ^JbJI 0 yJI 15-6 JiLiJI 




^UiJI jj> ^JbJI j ^1 16-6 JiLiJI 

jl ^1 t (Junctions) i y^> jJl JsLU JU-p (Mechanical Tolerances) 
j yLjl ^ JiiJl iw*5 ,yi ^^r^-! ./^I es~*--^l ^ <_s^ JlaaII <L«J5 
Ji^Cs~\ j j>Uti ^ ^Ui^l JuiiH diiij <. i jVfi\ 

jU dJJJJj .(Bonding Layers) -kj^Jl cjUJ» ^ jL-So^l cjMoI*^ 

obtiiJl siJbcu CjU ^^Ldl 3-2-6 

oL>c^j5JI SiJLxJLa oU ^JLJIj ^j-o—J ^jUkJl j! JJ^IjJI «• j .,h 11 
5iJ_*^L» oU^-i-oJl j-* jJ iiLwAj . (Multiports Couplers) 
cjLjJLJIj .oUj ^jj! j! *±j*>Ij L^jaJ ^yill cjU^JLJI : oL>tiiJl 
oUj-LoJl oJu& ( _ r o-~-Jj .iSL-^JL; 15 jZJ^js 16 Jw=> j ^. W:,.," ^1 
^jJU- J^^j j-o-ll »j •?> 11 JUjlxJj t (Mixers) olis*>l>Jl; 
a ./? -Jl j^s- y>-\ ^Jl i?-j-o JwJi (Laterally Transferred) 
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(Overlapping) J_^IjlJI 2L^5 ^Jlp j ^J-oJl * j ./? ll 2L^5' jujlxJj 



i~l*JOJ j yla y 4j>- jj^jl SjAjtJl J^-i ^~^H ■ 

(Termination of the Individual Ports) Si jjUJI oU^iiJl j-p JU^Nl jlwd dJJi j 

.j jijl 

I Si-JOc* oU yLJl 5_ 7C iS' 4IL0I i]LA 
^ : (17-6 JSLiJl) (Switch) JjlJJI j! ^L^uJl o>Jl • 




JjuJI jl Ji\^J\ j yUl 17-6 JiLiJI 

(Symmetrical Offset Coupler) jjl jJl ^-LsIjljl^JI j ^-i-oJl • 
tjJjJl (Alignment) ^k^s>\ j^V> j^i^Jl IJla : (18—6 JiLiJl) 

. 5JLJL5 JjfcJl j» ^jUI -^iJl ^5 jl US 




jjl^l ^UiJI JyUI 18-6 JiCiJI 
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(Asymmetrical Offset Coupler) ^l^uJl jJ* jjl jJl j ^iJl • 

u ^i\ 11a jjL~- ^ « _^LjlJI ^J>» jl : (19-6 JiLiJl) 

i_4ix>t>i £jj t j^J j jJLoJl j»L~3l t j_« Ji^l ^ IJl?-Ij U>-™9 jl 

IgJ Oj^j ti~>u jJLjl ^ ^jJl j^vs jlS\»^/l>j . i— ill ^ 
jv-j^La 0 j-l<Jl IJla jl .(Low Insertion Loss) ^Jzls-^ Jli-il JJi 
(Step Index Fiber ^ j W -*Jl Jw«L*_a ^iL_Jl 4_» b 

oJu& .JjJsj t_a_JJl IJla ^ ^ivaJl jj t Systems) 

»Xs- iJl5^>^ ' ( _LaLx_oJl ^iUVl ^ cjIJ^JLJI 




^J$* ^» JL>oJ oUi Jekz* j^s> j yi* 20-6 ^Jiv-iJI 



^-JJlj ^"AiJl oUjlUI ji ^Lu-Jl j^^Ljl • 
J-iL^Jl) (Asymmetrical Three-Port Coupler With Lapped Core) 

: (20-6 

JJLiJl (JULj t^JliJl ciJJlj ^yliJl ciJJl 
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(Four- ^UjJI i\ y £° £->j^1 ol^iJl ji j ^i^Jl • 

: (21-6 J^_SL_^Jl) tPort Coupler With Beam-Splitting Mirror) 

jjis ^jJlp j jJLJi\ IJu& J-oJoo ^ .(Beam Splitting Mirror) ^j-^Jl 
«JL>j<jl^I t jiL>_>j ((Polarization) ^Lki^Vl IJlc-) 

. (Wavelength Selective Filter) i>- j^Jl J ^kJ 




4 

(Four-Port With Beam-Splitting aj oTj^ ^ ob>iij ^jL j 21-6 JJs-iJI 

Mirror) 




(Four-Port Coupler or Bitaper) oU«a ^jL j ^ 22-6 JiCiJI 
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Jwa^LJ : (22-6 J^SLiJl) (Bitaper) oU«jls ^j! jj j • 
^sjj t (Fused section) p^aiJl >J>Jl ^ > 9LJ*^/I >U! 

.^1 ^Jl i_aJ (Optical Power Coupling) ij-^aJl 
(23-6 JJLiJl) (Switches) oM.L-li' oU _ r L<Jl • 

j jJLj>\ IJla 5_Jo <t-*- : - : i» ^-jIj^jj . (Swtiches) o^JL-Ul J^-o-f- 
JlUlj (17-6 J£JJI t ^l^uJl j^JLJl JL.) k r .,Jl JSLiJl 

Jbjjj JLLxi tlJL?- W ; . .. ; 0 jJLoJl lJu& J^>-^ l-V 0} .21-6 J^SLiJl 




£0 fl_l 




oUUj'ill iJUo> JSC Ja<J oli ! ^iUL; j 24-6 Jiviil 
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SI Zj yu> 




d.,^iillt SWan <L>-l>-j SI jl" 



jUUj^I iJbcu j jjui ^ISUj'ifl JkJI 25-6 JiCiJI 

(Transmissive and 4_L^, ^JUl j 4_™5L*Jl Lwo^jJl oU ^J-aJl 

:(25-6 JSLiJDj (24-6 j£jJl) Reflective Star Couplers) 
iJ jJ j J*>L=>- jj> (Transmissive Mixers) j-Ul oUs^UJl 

(Biconical Js j j-j^Jl ^L^j cLLLj L$-^-»-j ^ ^JLJ^I j-a iJ_p 
iaiLJl * jwiJl l_aJUI 4^LJl ol^^j^JiiJl J-*^ J ■ Tapering) 
<LjljJl oJLa j! Uuj i oi\j>- <ij\y> i_a~LJl a./?" t_Jl>- ^^i* ^jla./?; 
<_^i iPji oLs <■ (Acceptance Angle) J j-JLil ijjlj £jL=- £^ 

^ t_JJl 4jLk^i * j ,/? ll ijjyj a ./? ill ^\ <LSUaJl i jA*-> JIjLjI 

(Reflective Mixer) ^^IxJl Js^UJl iJL-fVl J-^-^"j 
^jyo" t25-6j 24-6 l yJJijLi\ Jij .y>H\ O^JaJl JU^> is*>UJl 

^r>Jl ol>^j ( _ r L^ (Input Ports) J^jJl ol^j SilkJl 
ijl^Vl S^Jjcu oMvjJl JLjc^L ^>-v^J dJJij t (Output Ports) 

. t j~«JL>iJU~<JI j! oJ^?- > yi ( j» J ^ J^~" oiJ 45\~i 
(Couplers as Signal 5jL-i!>U oL < >_.".^a_^_ g r oUj-J-o—ll • 
«iu j» jiJ SI tSjLi*>U oLJJltS' oUyLjl oJu& j£ : Dividers) 

oli yLJl ^fjt 1 JLgJ (_g j^-Jl jv-^waJl j-o-s^j .26-6 J^SLiJl ^ 
JJi 5JM2x^>l jj-o-s^j 1*5 jjjiJJl ^ (50/50) jL_ia 
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^j-^aJl i—aJJI 3jLi| 26-6 JiC^Jl 



o ^aJl jii 4-2-6 

J^j>J 3jJi ^jJlp JJi ( _ r J J^v? j-<Jl JU>ol gJ^' JiiJl jl 

L_iJJl J-*->^ SjJli ^jJlpj Jj t Ja-ai J^j-oJl (Tolerance) 

i-iJUl ioJkJ! jv-^o-s^ -XLC- J^l jj<Jl iJLP jLjlp^L Jl^^I i_^JJ 

: j+aJ\ 

(Axial Fiber cJ-JlJ L g J j_>^- < >_Jl > g\ a W ./?Ml ^ 1 W W • 

J^lj_*Jl ^iSl jj& Jw>l*Jl IJu&j .(27-6 JSLiJl) Misalignment) 
tkiJl jU <.Mi»j .SjLiNl ^ \^ Jsl» jULL <ul SI «.iw<>j&l 

iuJl ^ 30 JIj^j jJlLJI ((Transverse) ^^jc-^JI) (_gjjj>^<Jl 
jN <^\S ( ^ j JL^ 100 o ciJ J, j^j JL° 30 JaUj U ^1) 



olik^l J U«fc 27-6 Ji^iJI 

(Angular Misalignment) ^jljJl « sV a W ( _ s _s Lk_=- • 

Ml ij-jSJl oUMl yiij^Lf-jJ J-.UJI IJlaj c(28-6 JSLsJI) 
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^jljJI oUk^MI J Ikt 28-6 J£jJI 



JUSlI ^ JU=i;l 29-6 JSLUI 

J^>l>Jl ^LSoo^l j» ^-jL> (Fresnel Loss) J™J ji JLii jl • 
^1 JLaiJl IJla 5aJ J«rf2jj • ( _ 5 ~Jl - J-fr" ^W." -Up 

i-iJlJl ^W.ij _ *l j^Jl _ i_aJlJl .i s-UlJl JUp J^~».i 0.35 

J_~j ji X&s dU JU j . (Fiber - Air - Fiber Combination) 

jL-SoNl C>*>Lilj<-a 4jLlk<J JjL- j! /j JjL> **>Ua JLuC^L Jl&aJI 

^Ja-» yo J-S^J ' i— S jia-ll 4-i j-JLi- jl t J j 5 ./? <J| ^ lg ■ .. 1 1 j-jj-j 
JIP j^iaj ti-Ul JU-iVl -lis ^ is-j-aJI JJ^i j! 

cjI^Lojj-5Lj 10 "U>l>- ,J-i li l_aJ jJ» jl t *>lLi .»j .,(?]! 

.J™o 0.5 ojlJjlo -LLL 

(Insertion jLj-il Jlii lL/?; < _ s JV_SJl i_jLJL)I J^-jJl i_i ^Js t_J 
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Ji 5 ^J*>^l jl l^Ia .oUVl jjj J-v^jJI isU; jop ^Uil Loss) 

ya * j-^Jl JUlol ywi^j y>-T i iJ yo t_JJl Jhi ^ 4X<Jl 

0.5 jJJL JJis AX» ( y^p\ Jhi ^1 jyS Jhi c-iJ 

Jbs<9 j*-1Ij <-aJl)l Jajj 5-2-6 

-kj^j j! t (Cleaving) J_j> J*>U>- J^>j-«JL> cA-JJl Ja->j4 
j ji-i^<Jl (Ferrule) ^J^L i-iJiJl (Cleating) 

tlW ^ i-S^ ^ jLkjc-»L> j\ t ciJJl ya «■ j .,(?!! ■ " 

(Fujikura's Ijj-SL^-ji £jJ y> isjJl 4_Jl*Jl c-AJJl J-i Sb!) J^_* 
.30-6 JSLiJl 5 ysllaJl (High Precision Fiber Cleavers) 

SbSh i^JlJUJI ^JwaJl ob oUbU (»Jl^l~Jj (CT-04B) 

j^JluJL Ja^iJl ISLLJl JL-^MJ (CT-100B) Ij^kJ ySSlI 
^iLJ! *_a JU_*jl~,MI ^1 iiLvi^L; (Titanium (Ti)-Doped Silica) 
.32-6j 31-6 yJSLiJl ^ aLaLu J-iJl iaj^ jj .AjjJiiJl ISLLJl 

Sl/Vl oJla jl yJl IJ^J 33-6 j£dl ^ S yblikJl Sl/Vl J^-Jj 

.L_iJJl I j ^ jl jji 
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(Ij_»£_>- ji i»OB) i_iJJ' J-i StJ 30-6 JiLill 




(lj_»£j>-_»s i»Jl£j) jj.uU.jl J_i obi 31-6 J£_i)l 

£l jJ JL»Sl JUL* (34-6 JSLiJl) (3M's Hot Melt kit) el* jl 

( JjNl o*>UJl JL~) cAJJl JJ~1 ^ (! 35 

Cyj ' (jiUi Jbj-Jl 4J_o_p (3 .(> ' 35—6 jJ^JiJl) 

.Si jjJl ^Lp jwli JJs JUuc— *>U Ijj&U- 
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3^>JL4j) iJI J^L>- jj> *l jjJI i_-jjJLi j_c .*l jji-iL; i n- j -Ut Jijj oJLc 34-6 JiCiJI 

(AURIGA (europe) PLC 
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IwA. J JI JL>oJ ^j-aj 



c->l$L> jl jU«_ ^ . i _^-iSfl J 35-6 JiLiJI 

(AURIGA (Europe) PLC 



f. j^aJJ ti^plj -a\ ij, »— a-JLJt iJJUL- J^sj 6—2—6 



3 C 



ii^L j>Lw ^ {J *-aJ jy 36-6 JiC_iJI 
4_>j1j J . 1 diJij t aJlpLs j-^p W ll oJu& jl t (36-6 

^liiJl j»l /> ■/? II £L*_j>l SiLj J^^l^JI i (Thermodynamic) 
jSL ^JjJI j j&\ b\ VI Jb<Jl j ji-Jl JUjC^L *j-AiJ JupUI 
.jjiJl iJipls j^o Jbjj U t *>Lii ikJ.Ul 4ikuJl (Magnify) 
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iJUlSo. •> ^UJI J,l£ll J^j 7-2-6 

t t j_JL4j^ r ls JU>j<JL^Li <lL>lSo> SjlJb |_g j-^aJl ciJJl J-rf'J iSj'TH 

LS s r j^Jl j ^JJl j) (End-Fire Coupling) ^L^jJl j yUl ik— Ijj l»l 
. (Evanescent Wave Coupling) ^^LJl 

Jl^Jl j J&\ 1-7-2-6 

(^^o <«i«~ > - (_gj./?> i— «J ^ J^lS^Jl is- j^Jl JJj-J 0 _y> 

. (37-6 






(GaAlAs LED) ilulSo J_Jip IS *j*aJj 



*_j^aJJ ii^L |>lw> ^ {J,j~*l>, <J~^i ^^-JbJI j 37-6 JiLiJI 

^^uJl ^jJl j ^1 2-7-2-6 

^ ^^j-i '— Jli^il <S j>h '38-6 JiwJl ^ y&Ui jj& US 

o^J^^i^J .i^^kJl ola JU^l SiJl ^ 90 




J^lSiu i>- _j^> JJi l _ J Lj J _iJI i_jJJI ^ y iSj^ 38-6 JiLiJI 
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^ ^Jia-oJl ci-JJl JUol j»Jo j»J j^j t(Epoxy) *l ji- L 
J a ./? j .L_iJJl Jj—ij *\ J"*"^' <*->«-! L*-° (_g ' J"^ 5 j-oJl 

.Jl?-I jJI J^/» j^JlJ iaJi 20j 15 ^ liili 
f-ljjJl ijP y jl Vl tiljU-oJl (JjiaJl l _/2J<-; cJlj Uj 

i J~fr->*l J I C~>t— sfl *ljJ«Jl (JL>j<JL^I iiL^Js jl Lo^ t Cj^-JLj jJ 

LgJliLiL cj*>Lsi j^Jl yS\ ySj J - A »l c^-vl J 5 ^ II Sjlp jl 1*5 
s-L^Jj (3 y\> OjjJ» JJi dUS iilvi^Ljj tiiJLiiwJl L^-o-wal 
JJI ^ji ^y>^j l_aJJ| ^jJ-^ J"-* 5 j-oJl ^— ~5 jl £~J>- SJ->J->- 

.JJI JLii oli J-^J l3 j-^ 5 iSl— * jl Vl t 1 g yfl k-o ./a Jl 



(Mechanical ^^SLjLSL^Jl iLys _J| ^ LolJuk^J J j-^l j^' j 
.(Fusion Splice) 5 j^s^J] iL^ jJlj Splice) 

jj^Soij JsjIjj ,_y> ^iUVl jj-j JajjJl Jslijj CjMvs jJI jl 

(Splice) ^^J-xJl jl Jj_>JLj ^JLJ^I J-v j ^^^jj .c>*>Lsij_«Jl 
iL^JaJl oliLwJlj iJUJl i**Jl oli Sj__ r vaJl idaj^/l j_J V^Jsjk^j 
^Jl^IjJI oU-JaiLI ^Jl^jJ oM^Jl Lolj .^jUJl JUjcl^I 
o*>Lv^j_<Jl J_2i jl d~>- tlJi^- ^ g< IJlaj .3 j; ./? 2 11 cjUL~oJJj 
jli i ^jAx~}\ L> g ^2 hj t j-^iJ LlLv»j lil Lol t J™*«j 0.7 |_5jL«o 
J_^5jJl £jJ dJJi JUJjoj tj~^i 0.5j 0.1 ^ £j\ jZj JlLaJI 
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iJu-p J^U- ^UJl L_i_JJl -i^i__; JjS/l -__LJJl -J Jslj^j' 

c L> g 5 .,^> 1 i£ y*-i j t (Fusion) jL^waJ^/l ila-~-ljj Ul t^j^ijJl 

oJ_A (J ^_*J___JJ . 4_o_X>c_- 4__L> L-SLol_\__- Lo g *-> g 1 ./> J jl 

£y» J-2 jli t j»Lt- J-Sv-JLi t t j_xJ j .(jplSi l j~^J>- ( ^J J 4_J_«_<<_!| 

*l jJJl jU_aJ._v.Lj -kj^Jl j (Mechanical Splice) ^JjU-LSUxJI JajjJl 
.(Fusion Splices) jl^v-j^L J-1j>JI S oL*Uaj V (Epoxy Splice) 
4.JSI j_~ <i_~L™~ _> J-^~J ^J- 5 (V° ^ g -JLJ'.'I i_sl jJ»! Jajj jl 

jllp SjU jlJ_5-j_> jjj-UJl JLxjNI JJiij J-~>j ji Jlii ^ JJlL 1 g : . i L« 
J_«JJl j g <j US' . (Fiber/Air Interface) «•! j_$Jl /v-i-iJ 
^ J../jj.aJ t *l jjJl Jj_- -lajjJl -5 1 j-« cJl_> Lo ISI jLiJo^l JJaij ^ W ...ll 
JU t Ij_>- 5JLws<9 oLIjJLjJI oJu& j j^jj -i! j-s^ ^-iLJ^I _J_>I 
Js jU-_x.^l J_~U_J -oLiw. JJwsMJl SiLJJ jU-_x.^l J-*U_- oLS 
.|j_>- -JsJ j 4xv?*>L]| iiJaJl j ^SJ j! ^Jl -iU>^_ L t ^U-^Jl 



j t jLJJl j j*>U i-_> J-_> _jJ! ikij (J-JjJI Jj_>JI J-*>tj : ik^'^Lo 
e j .,^11 JU__I -j^Ji j ^5wj 10 l^_>_^- jL_=- <^jy>- jj *Ai*~3 . JJLs JJJ. ^ye ^~~~« 

J^-~ J -l-*_Jl J ^ 



*l yJl C/>Us-j 1-3-6 

iij_ r kS' < _ 5 ™5'j-j^/I jl *U*Jl JU_-JL~-^ U*_l oljiaiJl jl 

:^-L US ^ (39-6 JSUJl) J^j 

4_.j_i.oJl SiLJl j (Resin) ^_Jl ^Jl] «•! jJJl ^_- ^j"^^ J_Jl_^ • 

.[j_iL«Jl JUj<___.*>0 3jaU- S j__> y'j^j - (Hardner) 
XLi~~- Aj^jv- cJlS" lil ^1) A jS- JaJL>-j AX_b-Jl *J_- • 
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(Fotec liU y i»Jl£j) J-^"il jl *l y> ^IJb*i^L ST ^ ^ J^> 39-6 JiLiJI 

" 8J I ^JL g)UJI »| 2-3-6 

JloJj«jj . j» Sjl j>- <l>-jjJ <Wajjj«j JJLP (\ A^tlUw (_g j>^j 

.4jj%is ^Jlj Sjl ^>J| J^->^ ^^lp AjjJij Si j%>Jl ^JlP e-\ yJl J Li- 1 

^ t j^5ci UjjjL™^ Lalj oLlJJ <ujULs SjJi ( _ 5 J-p J j •,^->Jl 

*l jJJl i>JU^ j! ^1 AiUi^L t(iSJj 15) aJujJI ^ JUl cJ jJl 
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iiyJl »j\ j>- A^-jJb ^JbwJl *l 3-3-6 

«ol tiJUJl ojl _/>JL; *l jjJl <L>JU-« ^ij^^ii; if-j-i 

|Ju>- IxiL <lLv>o U (.43 yJl is j I y- i>-jJ-J «-l _/<Jl ^JIxj 5Jl>Jl oJlA ^ 

j! j-o-S^i iiLjJaJl o_LgJ iail j^Jl j_gjL~<Jl Llj .4iUis^ SjJi 

4i jJ«jl>»J (_gJJl cJs jJl jl L>J5 t lJu>- j; ./? S ^jJlojJI La j-o-^ 

llL> ~ » j^Jb^oJl frlyJl 4-3-6 

^/l ttljjJL; J^j^jl ji^J jV j»Jjk^™«Jl i^-U- ^ <bl iiL^JaJl 

.,0 ..1 J^v j-«Jl <_y"-*d ^° ' ^ <i>JIj«-«J Li ji k_JJai> Lgjl 

J a ./? )l 4--L>_P j! ^jjj iiLvi^Li .<L»^J ljw2j l-^r L>L?" 

Aj^^iJl Jjy iui^L gJUJI J^UI 5-3-6 

jjsioj .IJl>- 4 W . ... i J S ./? II iJu-p jl 1*5 t (Connector Ferrule) 
SNj-aJl jl n_JivaJl dL^I^^^™!! JU->C~-I j»JLp ^ 4ij^kJl 0 JLa J_£jlw> 

(j jj 4j«_Ji'yi JLo_xJL^I -AJ-Pj t j-«_Jj-J| 1 jl jl I I J ./? U ^1 ./? oJl 

i«jULs ^^jIp L§JjJi ZiL^yLj .t-\jki\ J jJl ^ i^^^iiJl 

iaj^iaJl <sJl4> 0 Li (isjisjJlj -SjJlj <>jly>Jl) i-j<wa-Jl CjLuJI 
.Sjl y>JL ^Jlx^Jl «•! jj<-Jl SjJi ya ji^s 
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.(j-^">Ul i>JljtJ jy Jl i>-UJl jj->J 

jlJLJI J**V 6-3-6 

yJl 4>JU^> iJu^- £ij~^> ((Accelerator) -j 
J jrl^ ^ L^I <3>U>yi, t (iLJjJlj LJC 30 ^ L.) 

l^-j^ ^y> k^JiVj ii o-Lft J_£jL~« jl Vl . J-v?*>Ul 4_>JL*_,J 
IwLJJI JU-il jUjJl JJ JwsMJl 1_Jlv2^ Jls Mto) i>JU-Jl 

oLijJl J-«^j Jlp j-rf?*>Ul Ijla SjJi Lol j .(t— 'j-jj^/l ^ J^LSJL 

.<U>ov«j£lJ| (3 ji OcJlVL ^JljtoJl ,J^*>lJl SjJJL 4^»«Ji ^ygj t 4^a» ,/?1l 

jaW J^^JI 7-3-6 

Jo_*^ ^I^UI J_^">Ul J^_P jl 

j» ^Jj (Primer) (^L-l) JjL~> ^_aJU1 ^ <ul VI t^lJL~Jl 

i j j^-^l J^"!' 5 *l ^y^J ^Ji«j »i>cJlj<_oJl (_g ^^^jj .^-~<Jl JUucujI 

.(*-lj^Jl *— 'LJo i^l t (Anaerobic) y^i ^tlkva» *L>- La 
60 Jl 30 Lfl^j— ^ iijJaJl 0I4J i^L-Vl oj^jl jl 

^Jlj>-I l»lj .LajI j_sf*>L]| i>JLj<_oJ j jj Jj 4^>-L^ Vj (S_JLj 
.j>t*zi\ ^ J ji>c>s ^jt- SjLp **>UaJl ( j-oL^I jl t j^5v^s j_gjL™<Jl 

^yiSSj IjjIj^oVl J (J-Vslj-Ul jj-" ^Jl j} 

L_Iva^ V *l>Jl j» lift jl VI t JlysMJl J-^*>UL 4>JU-Jl 
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tJJ^I J> tc^sjJl ^y> 5_JU 30 aJl^jl^JI ^oJ jl U_<) Limb- 
ic .(Ulj cJJJi jis ^ j^ji ja-b j«isx ^jjui 

iilvsNly .4~>^~~iu (3 5j«_JM jl jy ^ a^>J1j<^ jl 

Sy_<Jlj ^ ■ » N oLuJl J^->^j ^^Lp jjli j_sf*>lJl IJla jli tdJJi 

^bJLj j\j>^3 C~~J frl^jJl k_JlvaJ iJJuLjl oiUl jl 

^jJJ JuU-j jj»-LJl La j-** jl LoJi t «•! j-g-L! 1 g ^ ^j<J JLLp y*-~p^ ,j-L9 

LgJ]^ tJ-visVl ((J^^l (3^*^ iijLLi) AJL^^JaJl oJlA Jj<Jj 

oLl^JI oijLia t^Lf LgJjJLij L™~j k_~J> yJl 4j«j^ r ^j ^ I g ■ 

.iak^Jl 



j-viidl 9-3-6 

(Crimping) j\ \ ry Ji^si\ J*>lW j^i t J^?*>l!l 

.(40-6 JSLiJl) J-^JL ^ >VI il^L-Vlj ciJJl 




((Fotec) dliy ,>vs»JI ,y> *l^)M 40-6 JiCiJI 

(^Jl^I Lol j 

(_gJL<Jl ^s- 4jiL^23^l 5~>-bJl y* iiLd IgJls y^^jcJl <uL^i» 

.l$J £j&J^> 5Juj<JI L^JjOi jl US' tJj^Ul 
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j^s- (^j^aJbJl) ^vaJcJl iJl jl ^ <J ^^1 t£jL-~*^ j-«-^J 
i3">L-^l Jw=> jJ LLo £j-Jl Ij-A jli dUUj tjvJ^L. tijwa-; ebl 

*l yJl jl j^^Jl J\ jji Jaj^l 10-3-6 

«.l^J^I (J^Js ^l^j! iJiP [5jLv^j j~-Ut« 11-3-6 

j»J j-aj tclJJl J^5 j~P^j jl l-^S^I ^^Ua-^l J.P • 

. ( _ 5 aLjJI i_s jJaJl (Crimping) t yiiPj J^i j^Jl J <dU-jl 

.JJUJI Jl M • 
.Jil il j-o JLj<i^Ij JJujJI (_g dJUjuj • 

:^jL~Jl 

.(j-Ul Sj! Jia) iv^lj- olJjw Jl o-UJl • 
isLiJ iJLp jli t ( ( _ 5 5LilSL-«Jl J^jJl 4 W Si jl^p lSj-=^^Ij >— » _j-;J*S/l 

. (o-A^lj J-/? J <tWg'i J^ ^lc>sj 
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^^aLJl jl JJL>JI 4-6 

<bj../*Jl 4jj ^SCJ^I ^ Aj^^aJl ^JLNl CjMJj JsjjjJ ^LoJSb 

.(Distribution Frames) ^jyJl ol^jJj 
J-^l JLis 1-4-6 

t L_JJ (Ellipticity) ^^^^JJla)/! JiClJlj tJ L-SJ^I J^»Uw ^iM^lj 
i_^Lj j»JLp j\ 1 1 g yfl ^ ^JLJ^I ^il ^1 ^iLLLwl ^ UaJ- j! 

i^liJl ciJJl jL~£l ^ JjSfl ciJJl J*U, 

^jL!| jJLaJl .^J^ . . . i>- j-<Jl JJi Si j^jl jjJl ^Jl 

Lol j .jL^waJ^I 4 W w<Ijj LfJLstf j (_g ^jJl isLJ^I SiJj<j^ ^iLJVl 
Lo JLaaJI jL3 '(L^J __ r la3 <j-wi k_ JiojJl ^iUVl 
^^SLJLSL-^JI J-vfjJl ^_JLJl JuLaJl J_*_>j .J™^.j 0.2j 0.1 
^s- ^1 ^ylp J^s j-Jl jj-o ^JUJl JlaaJI j.* Ji! (Mechanical Splicing) 
(Fusion g iVl J^jJl g^LJl JuLiJl j-* j-iil <ul 

. Splicing) 
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tCJsUjVl iJjO) ciJ Ja^Jl ijAo ciJ jLo) ^Lj-iJl i~>-tJl 

L_iJ J^sfj jl i^Lo .J-oLS' J^-^j Jj^l * i-JJl j-o ^smJI * j..^Jl 

» ol dJUij t*>Lii IJLai 62.5 /125 o ^JaS 

jl Ji~j>- tJsUjVl iJjCU oUJl oL>oLi Ja^ojJl 2 yLa i_ iJJl ^ 

»j ./? 11 jl5 lil Ulj ,»j yfl )l ^Lki^l isUjVl iJL«jL« i_aJl!I 

.J~~0 20 ^Jl Jvaj JL5 JlaaJI 
Alignment 



/_ 



^u-i ^juk^i ^ lie- 





/ 
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Ja^Jl aJUp J oUk^ll *Ua»4 2-4-6 

:(3-6 JjJ^Jl >l) 

^ISUJl J^Jl 3-4-6 

jj& 1*5 (Mechanical Assembly) ( _ 5 iLjLSLw < Jl ^o^Jl V l_Ajjj><J 
Jvs j^Jl ^ j^iJJl c~i> . (V-groove) iL^j ^ JUJl 

*l_/r^ i-^La L^jJ Ljj t L^jIj^-^ 4^J*>Ul cjIj^VI JUjcl^I iJ j^— <j 

V cij^dl j 1-3-4-6 

(Grooves) ci>jl>J j! cjIS a^o^J. i_sUS/I £-si>y 

JJI oIa (» jij . (V) ^"^1 o y>Jl t^liCi 

iJlA ^ ^oJL>tJL^Jl Olj^^l ^2-*-J J^jj .LjUlLj ciLNl L_i_v2_> 
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j> yu !jl-JI 41-6 JiLlJl jJai^j .o^JUcuJl jjb^JL ^SU^lU 

AAjlixa AjjJlp lofjj** 




oUMI J-^> _p iJJbw £jl j_i ( _ y lp oj_ji>M JbiU-l 41-6 JiCiJI 

b J5L1j ^iUVl c~JLl)j 
J_vs tjr!j-r^ (Splice Connector) Jajl j J^? jj> ,j^2-ij<-j ^' 

ojl CjIj-wwXj i— ..^..^ (J^ 5 J-^ J-XP jjs ^jJl JjI^j |*J_P (jL» ■ /? lj .^j-Jol 
.IwiJJl J^Lx^oJ J^jllia ( J^L*» "*J j^SvJ (j-^J^ JJ 

JbJ-i jJj>oj J^IS' J^-ij J-v jJl <LJu_p c~«J Lo bl J^~--> 0.1 

j^Jl Jm»I ^Jl 2-3-4-6 

(Elastomeric Splicer) j _ r »Jl J_^>l jJlj . 42-6 J^SLlJl ^ J^a-iLo 
j 4^j J _^Jl j! VI t(V -groove) (V) cajj-^JI Jw^j-^j 
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SJlJuJl L? Swl5LJl Jaj^l «Jlp 3-3-4-6 

.43-6 JSLiJl ^ ilvaiJlj t^UJl cJjJl 

t ( ^aUDI ciJJ J^liJl c^Ji^Jlj (Buffer Tube) aUoJl 
(Ultraviolet-Cured i^^^Jl J jJ ot-i^L. £_JL*_«Jl J_^*>Ul 
. J_i> j^Jl i_j ^ <dUol JJs ciJJ Jb^lj i_i ji» ^Jip Adhesive) 
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ij^t iJI j y i j^JI Jij^I 43-6 JiLiJI 

.ii^JaJl oJla JUj<i^I j^p Jtr- 0 0.2 ^yj Ji! ^1 SjL~>Jl <L»5 

^jl^aJ^I Ja^Jl 4-4-6 

^ySLjLSL^Jl Jw? jJl <y> (44-6 JSLiJl) iij^iaJl ola ciL^J 

dUS ^yj • (Fusion Arc) j^waJl ^ ji JUjcu-Ij isjJl 




\ 



y , z oLII.b-1 







- \ im's ^ji j^ji to-* 44-6 J^ 1 
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. (Stripping Tool) hyC Sbl JUjc~-L i_ iJJl ^iljs! 

^ Jl i_iJJl (J-i obi JLo-xJL^Lj t »1 Js^l 4j>-jI j-. ./? t>cj • 

. (Fiber Optic Cleaver) 

(Fusion ^jI^l-^I -MJI jj-s tiLJSfl ^ilj*! JUol • 

.^aJl ik— J ^iLJ^I i-is^j j»j yj Splicer) 

. (Electrical Arc Ignited Between Two Electrodes) ^Jl 

^-1 Jl tiU-LS' Jl j-^jj (J g <u>_^_<Jl J*-^ jj-otlva-oJl jjJLLo-j ^-/»l 
1 i>*'j-" cJ>Jl> Jj-Jl J ,_gjl g ./gi^/l J-^jJl oljil 4_Djl>^> 
J^aJ Jij .iftiS^o cJlj U LgJLs t^Ju-xJl I^JlLl^ ^Jl isjJl 

IjL^j. tijL^il Jw* j obt Jlp VIl. 45-6 JSLiJl _ rfr Jk iJ 
^JLJ^I j Ja^>_Jl Si J.* i_sLJVl J-y^ J LfJL>_>c— I j-^-oj i) j-«->^> j 
i_iJJl J J-^-"- 5 0.04 Jly>^ Juis Jjj<^-; ^JJl JsUjVI S^JjO) 
i<_JJl jJ Jl 50 ^ Jl jjJLj) 50/125 «u,LS ^JL J»UjVl ->-b<^ 

„ j> fr 

jJJL JLii Jjj<_o_;j i a Jai Jl ^r^-™^ 125 Ji Jl Lol 

.Ja*Jl J Jo c-iJJl J J^-> 0-05 Jlj>o 
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h>JJu) l ^aiw ijj^aJI ol—iSlI oljJsl JijjJ i_j-ij^J i_JlA_a .kjj oJlc 45-6 JiwJI 

(Brand-Rex 

(Heat-Shrink Sjl y>J\ I Lt^-lj^ ^^li-* JIj J-S^-a J^-*jl~~jj 
jljwi^lj S-jJLjJI J^>l j_*Jl j-* iLstf jJl 4_>L>_>J Splice Protector) 

.(46-6 JSCDI Jis-M) 




(GmbH JJaft i£jJ. i.JUS) ! jl jjJL j^a-ia 0 y 46-6 J£_iJI 
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j^-sA^j .JJb tS$ y>s- ^y... , i_1Jl!I ^Jal! (Cleaver) j-i Sb! 

.(47-6 JS^JI) J^l 




(Fujikura ^jSL^ji Jk-I^ J-^j jop 47-6 JiCiJI 




^Ikj (^iijj ^Jlj 48-6 JSLiJl ^ "oyoliiJl dUu JJL« jJl 

(Integrated Local * j-*aU J^l5o= ^J^* ^ f&^J 

ijl— J^I i_a__s^3— ^ Light Injection of Detection System - LL1DS) 



292 



j^ai^> J-oUJl >-iLJ^ J-^J 1-4-4-6 

iJljl oJla ^ .5-2-6 jSi U5 oLJbU 

JJLJ t J^^- ^Jl .jLJSlI ^ ^-SLjl^^UI ^i">UJl 

^J}yj .C-iJJl JJ^*^ ^J-*^" i-jlj^i ^Ja-^l J~SLll] 

Jl*— %\ jjJb«j (_5^>=j -l-^" (j-^J^"-" ^*=^v2-J L> g yj ^jLJJl i '"J^i 

^^Jlt- Jajlj (J-/ 5 J-" < j.</?«J (J*A?- J^o ol$v»^/L>j 

g-JLxj ^^JaUa^ j j_SL_L- jj (Buffer Tubes) ^.ol ./? ll ^-jj-J^I 

.J-/' jJl «t Wtfi jLLxj oilc-J J^-l ^y> f-\ j^JIj 

Ja*JI 3a JLJ^ jl^VU J^> jJl 2-4-4-6 

L> g ,/>hj JiojJl jj-iJJ jig .^i^JL J^jJl iSi jl y\ i JiojJl 

^yJl yo iii jii'l '(J-*' J' '-^Lr^Jj^r 0 10 o jJai ( AJl ? j JJu Lo-ij) 

\jS fjiaJ M lgj| VI n5>Vl J>il J 
•JUftfl iJuCA ^ Jh 3-4-4-6 

(Multi-Fiber oJbc^Jl i_sUS/l j LJajL 4iJu<^<Jl oJLi<Jl < _ 5 1p 
il t(49-6 JSLiJl ^ Oj->-j_Jl dihJ i^^Jjl) Splicing Systems) 
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AURTGA iofc) *_iJ _ 12 oUSlI iJbcuJI ^j^Jl J^gi JUu 49-6 JXiJI 

((Europe) PLC 

(Fiberlok 21612) 49-6 JiClJl y>UiJl JliJl Ji^j 

(V- (V) i_s jj>J>\ J-SLi ^^Lp Sjjjb>tji jloLM ^ ip (^s^ 
L^_«-j>tj^ A-L-jj .4_Lys>j (_g j^-J iiJu c-i-JJl c a ./? " Grooves) 
(Discrete) j^^Jl ^SLL-JJ LoJ*>Lo L4JI 1*5 t(V _L> 38x13x17 
(Mean Insertion Jli^l Jus Jjj<^ jJlSjj . (Ribbonized) t ^kj J -iJlj 
60 ^ JiL jJlLs ^LSUJ^I Uj .J~~o 0.07 Jl^~ dlLJl Loss) 
. axJI ^ 97.8 _> jJij (Yield) ^hil 3 jOi oip J~~<3 

.JL>-I j ^-ij^ "^L- LgJL i_sU^I ^ J^L^Jl ^r^d k ^~ > H t^^- 
IfiJj iL>b- l _ g Le- ^iUVl oJu& i_~5y tiy^jj i*aj\y>- Stal 
_*U- JLS"ldJ diiij t3_y> 25 
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Jljol JJii |__5-Lp J jwa->JJ ^JLJ^I J^>L*_<J j_;Lk_a J^L*_a oli 

^^xJl oLAJl JjlT jl* flSUlj ^JaS 5-4-6 

A J-luJl oljil i-^U^Jl iS*>L^Vl J^>j<jl™J 

J^LLJl L ?J\ (50-6 JiLiJl) (Enclosures and Containers) 




j^P>l f lS^I oljal 50-6 JSLiJI 

.L4J ^j-«-~.<Jl i j^L>Jl (j-o-vi cjLJJI (Bending Diameter) *Lls*JI 
(Strength 4_>j-aJl j^cj- ^>y^ Ij> \> all oJu& ^> k_ diJJJ j 
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JiLL>JJ j t *UJl J y-s ^uJ j i Lfvajo £0 j»-So>^ J^-^; Members) 

^jji Jw^jJj t (Coils) cjLLLJI a-*sjJ k-iiJij t<LiUi>^l 4^L~oJl 
tiU^I SiJuCL. ij-^Jl ibL-Vl <y ^iU^I j^J 

j L> oilpj i_~1p J^*"^ y CjIJI^-j j! CjIp j^js^o 

LrfijwaJ^ ip^Lva-<Jl e-\ys- y l\ <L1p Ji-li t-sUVl ^ »jHa-»Jl iJuJl 

2000 J^j ^ JaJii t ^ H LJ jJ c^lsl oUl^uJI ^ 



(Fiber Splice Enclosures) ijJJl o">U» jJl »l y^-i <jip 
^ o">L>j_»jl!I A y?A j\ Sj_>_l>- o">Lv=>j SJL^J i_JJaJ L> ISJ ^J15 J-£-i-j 



jJ jJl oIjLjwj olj ^SCJl 6-4-6 

t L^^vaJl ojLiNl JLJL^I jjs ^^L-^l ^jL^Jl <jjJu» Jw*^ jl 

SjLi^l J ./?" LjJLlp 4_^L^<! jj& «j jiLsJl)) jl jlJ jjJl S^Lp^ 
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j-*J\ <j>- y° J jJsj t (Transmitter Source) jJ>J\ jJ ./? <Jl 
Jl—j^l Jj_*_«j tcJ_;—LJl !j t (Transmitter Wavelength) 
jl jj& ^j-^aJl L_iJJl ioiijl olj^ iS-^l 0\ • (Transmission Rate) 
jl JJi Ij^S ^L~« ^\i"erS <L>LisCJl <us U>j JjJ» A-Sj-yaJl SjLi^l y>s- 

.jl j! jlJjj Jj ^b>o 
iJ^L-Vl Jlp io^lJI tiUVl JUjcl-I jli dUU 

4jjUsl*JI (Repeaters) jl ly&>-\ s\s- ry> (waJJL <• <^-~"L><jJI 
J 4jjJlL<JI (Regenerators) JlJjJI S.>I_pI Sj^>-!j t JuLjJI i±~Jl 

^jJI jjj^ J^J JlJ y S^LpI jLf>- (cjLL^ 100 Jl Jwa^ 
U lil U! .dlLJl J J^vfLJl jj^AjJl Jl dJJi ijj<jj tiiL~Jl ^ 
S jIjJJ ^jJc^o J-*L*-" ji «— «J j ijjjJJl LjLiJl oL»L-aJI cJl*jc— I 
(J ^jj<j jl .^15 20 JiO jU y oIpI jlf>- Jl LgJli Lf~~ij 

.US' ioo jsa jjy 

^jill oliL~<Jl t j^- 4 ./? -kJm oLj jJl»jj 4-6 JjJL>Jl ( ^» •/?"~jj 

: JAj (Regenerator) aJ y> JS j-j J-a^ 
850 ^jL-J ^j-" J j-W ^jJ^-Jl Jw>U-Jl c^J • 

8j C~_>L*-wa 2 <L^>- j_oJl C->L*_~*Jl O I a . . 1? 7 U iw-w^lj-a jJLa j_)Lj 

L«!j .c~>IJ<~« 34 L^i>- j-« 4j«_^i (_gjL™!i 4^>Jaj! ^3 j»jb»nju~ ; >j tc— >L*~° 
jl£>- Jj ^li>eis if-yjAi aIpUI iobsJl oUUwaJl JUucu-I JU>- J 
Jlp dJJi jujooj t jv-LS 13j 8 ^-jl isL~a jl^p jlJ jj <oIp^ 
tijjjJJl oUU-vaJl JUjclJ a^p U!j . JL-jVl j! J^J^I Jjl*j> 

ojj& Jj .4j<^J| J-jLia jj^A jlJl y* oj-L«Jl ^yj Jj>o JJl J^L*Jl jU 

16j 10 ^ ^jl yJ 5iL~a jllp jlJ jJ o^Lp^ jLgj>- Jj ^b>tX^> SJUJl 
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a, 



j 

,4- 



a, 



298 



Vjzj\ JL^La ^jJcuJI jL»So^l J^l*-* IS ^j-^aJl c iJJl jl 
JL-jI Jju<_a_;j t jJl^jJU 1300 J j W ; ^J_p j»|JUki^-*>U 

j» J^o ^JUl J^l*Jl jl .iJ^ 1 ^ ^-j 1 -^ 140 J 34 ciJ 1 -™; 
^iUJl c-jl^jJI <L«J> j_a «• j ./? U aIpUI 4_JSLiJl cjULo ,/?ll SjJi 
j-" JL~- jVl (S-Xjs SiLj jLS^NL; 4JI Nl (Material Dispersion) 
4iL~<Jl dlilS jujuJj .i>jjJJl AJSLiJl oUU>../?Jl JLucu-I J*>tj>- 
34 ^jLj JL-j^ Jjl»j> j>UaJ j-^lj iLvsLaJl 

iJafVl ^ Lol j .dlLJl ^ JusiJl jIJlLo Jl* iJliJl ^ C»jU~o 
isL^Jl jU 1 4_Jl_tJl ^ c^)U_wa 140 <_£jL~j JL-jI Jjb<^ oli 
(Modal Dispersion) ^ISLiJl s j^lJl Jm* iL^UJl 

^ c^.U_^ 140 ^ lIJI Jjl*-. SiLj ^1 jlj .SjLi^J 

.iijJo^Jl\ ^Ls-j^jl ix^Jl dJJij <■ ^J-**- j^- ^Wl 

(_gjL~j ^gj- j_a J jis jlu^ iLoUJl \> n : II <o jJu> i_jLJV I j^ • 

JljJslj aJU (Bit Rate) c~> o^J_*_J i^L* ^jJU 1300 

US 

.JsljI^JI ^ jJLjJl l^S < _ ? Ip bL*ip| 

JL-j^I o^Jb<^ oli; aJUJI L^- Jj^ScJI jl j.* Jl ^^io 

i la 2 ^ 4_JliJl ^ c~>U_wa 564 (_gjL«j JL*j^ Jjb<-» j-o-vi aJUJI 

(Very Large Scale Integration - i>- jjJl jJIp J^lScJl jL_*x~*l> aJI 
-^~lj c~>L<-~>- (j j-*-> JL~"jl Jb<_« (J-Jt^o t jS\^oJl t j^= VLSI) 

.iJWl 

<L~3lj CjLjjU- J_J jjJl CjlJL^x-aj jl __ r SsjJl oj^^-l ^L->tJ 

JbJbJl ^ SiLf- oLjUJl oJla £w2jj .<u>-jU>J| Jw«I jj«JI ^ l^_^>o 
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(Plastic-Based Multi-layer Anti- J^LJJ s\ .,h » oli-JaJl .>j_*jo> 

. Corrosion Coating) 



.JUaiMl oUjJi^> ijj^iJl i_aU"yi JUjC_-I i : iS lj Ap f LJ _ib j joliJl 
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^.^w2j <_£ * *^£j .^x<Jl o_l_*j olSwxJlj <lJ^>i^J1 jLstaj*yi olSwX ^3 L^JLo^ju^I 

.U^c„JI ^ j& oU2j i^J tiUVl o->L5 »Ui; 



JLii-J jj L£L/>Ulj ^LSJuJl oVL^Vl ipLv? j! VI c 1960 (»U 
iLiilgJl i»JjiJJ o*>L5CS' L^JUucu^Ij c 5JLJL5J1 SjL~>JI oli i> waJl 

j! (NTSC) J>jiy>kl\ cuJl fUkJ j t (Analog Video) iJu'Ldl iijjJUiJl 
^ j»JL>^uJ jl jJVl _^i-i>J (•Uaj j-Aj t(PAL) SjjwaJl ijLj Jas- j»Uaj 
iLJl~JuJl jJl IS y>c^<jl j jwaJl SjLiJ j! t ^jj^jjilxJl ii>Jl ioJaJ! 

c~>U^- 1.5 j SJliJl J, c-jU^. 19.4 ^) (Serial Digital Video) 
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t (Intercom) ^^JiMjJI JUaj^/l j tiJu~L~Jl j Sjjl ^uJl ^S^Jl cjULjj 

->^>^j ^Jwj t— > j-y>\ j-c- S jL_p i— i-JJl jl .^Jl . . . (Ethernet) 
.(1-7 J^JLJl) ob» ji- j j5i ilSi 4j<^ ji <tjl t jL~J^I 




(Brand Rex X j_i ■!> £ jU* ^^JJ ^j-JI 1-7 JSLJI 

U^JI olSLUl 1-7 

^ jj ^ jljJ! -ij-^-J Jaj5-*^-i jl j»L>JLA*>U j^-<Jl 

ij-^^l jjJJl (Ills' ^^JLxJl j^iJl ^ cjLuuJI l _ 5 x>- tj^-J '^j* 
^1 jlSc^^l 5jcJs oJlaj !l_ ijlj^U ylj^<Jl -^^jJl jjlil 

i(5J*-ljdl oUlsCJJ vrjUJl oLJlsCJJ ^U) l_j^JI 
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^\ ^jIjLaj tJj^>_Jl <U__l JL^-I <b«jjl J*>li- Uj y>j 

<lJlJs 4_^L>_j _J_N~i 4_w^L>_ <L^L>c_« tj""-? ' (_5^J ( S ^ J 

il_»^> t j c S'^LjJ jj-^Jj tioJaJl j t (French Mintel) ^-i ,_gjJ 

ioJaj^l oJlA j! VI tj>Ju>«^~o 0 jJl* 3.5 _Jl^ JajjJ l>o 

Vl tj»U>^A*>U S ^^ta Igj! j» jvi^jJl _Apj .J^l£Jl> L^jIj^S Jw«jc~J J 

<_gl L L)LoJ 4_J^ ^lX>hJ La _JJ g " ■ .. aJJ jj-^JJ (1)1 k_OW2.il <ul 
.jj i __r>">-> — jLa jij<_»Jl t j>s <U&LU>jV 

IJla JU-aL J-^SLJl iSL^lj 4_vsU_i| ol_^-_Jl jvJJ jJ _<_Ja j 

_JLS" L4JI SI t ^jJl 
^^-i-i 2002 j»U *L^I Jop <b! t«iljJlj .^JuJlj iiU_vMJl 

-b-b>_jL _~™J| I j-gJj .«tJji* t j^i J^«J<J ^ptsLi—il <U*}L> J—' ^ Ju-lj 

LaLoJIAl 0 ^ —-'IS' d-J>c^s^l 

J—jjJl CjLJlo-P 4_>j_*_/?j oJUljJLoJl 4_LLS_I t j_a jv-f- jJl _J— i 

Sj^-aJI — iUVl L>- jJ j^ScJ iasl j^Jl 3JbJj<Jl j-^U—Jl j! V^ t J^> jJIj 
tj^>_Jl SJb>_^ iS^L-'yij i-xL>_Jl iS^L-^l __-L>t< _Jlp j jjio _Jl 
jj-^l— ^^Sli ^^51 ajj-aJI —iUS/l JUjc^I jo./i" j^l^—Jl oJu& jU 

jLo^Vl jL>-V C ~i ivijjJ<Jl O- j-oJl j-p Jl .,^"lj iajj oloJJ" 
^jO-iJl ^j-vaJj (Video Telephony) SjjwaJL; ^jU-JI J-») 
((Video Conferencing) 4_;_p1 : La ^»Vl jLoJ^I ^-wP _jLpL«__>-VIj 

(3 j—jJlj t O^jJaUI I ji\ ^J>\ ji Ol ^jl9 iaJi-) t j-jiL«Jl t j-S'^ r !ULoJJj 
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.(ji-Juyi jS- y\>c}\ j (Armchair Shopping) c~Jl y 

SJbJip VlSLii JiJdl lJu& 

.oUJiJl oJlA ^Ip k_JilaJl iljjl UJ5 
o^Lp ^-oj) ■/? )l ^-JL^Jl ^^sl^j [£j>*lj 

cJlS JU- i3*>L-Vl j-* ^ lj j! isLs^l ^J^-i dJJi jU t^U^Jl 

i>- j^Jl iiwi SLi 16 ya ci-lUj SiU- L^J! ^^-i- t j>A ^J>\ jJu 

i iJLgJl l y>\ y-^ 5J^I jJl i^JliJl ^ c^jjLS' 16 Sji (Narrow Band) 

J^>-l yi <LJliJl ^ c^i 16 S jJL jj-jlis t oUjJji^JI tl~J jl 
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CjIj_L9 jLoJj t ^jjjjjjjjjjl tl~Jl J-^-l t j- a i>-j-oJl <Jzj_jS- Cj\^~i 

(Line ia>Jl *l$Jl SJb^ j JajkJl ^ _yL^«Jl ^ j 

SjLil ^1 ./? Jl 3 jLi^l JJ^j ^Jl Terminating Unit - LTU) 

tilL- (Demultiplexing) iL- ^XJl SjLiNl i«_*J j (Multiplexing) 










— 
















o 

.<U-^ (J^-^ eSj - * 3 "^ J U . * ."..»lj ^S' ^ . T .i. t .ci.lJ JUaJ^fl oUjl>- |»Uaj 2-7 JiLtJI 

JILLS' y>S\ JjjJ»cJ| jL^->- -^f- <uia>Jl f-l^jNl oJb~j J-o-^j 

(Switched iVp^Jl oUoiJlj oljLi*>U (Muldex) cipLiw 
J*>U>- ^y> SJ jwa^Li (. J ^^^l^JJ Lf^wob tij^j u ^>\ Services) 
£A SJj>^ j i (Time Division Multiplexing) cJs jJl j»_w^aj iipLiw 
J ^L^Jl ^Jl L*i j iL- j t (Binary Line Signal) ioh! iJaj- 3 jLil 
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t.l!jJLjL«Jl Jgj; WW jli I ( j^i>c_« 4_J_J<_JLjj <LoLv2JL9l uLj^j 




10 20 30 40 50 60 70 

JJU^J i^j^aJI ^UiJI iilSj j_p«JI Jb*ia ^UajJI iilS' ijjL&a 3-7 Jis_iJI 

.iJliJI ^ C-jU_» 565 %jjh JL»jJ 

jJl5 4000 J>\ y~ JUjc— I <us (^^rj) IS^I JLo-i ^ £j j» 
gibJ (j»i5 70 J^la oli i]*>L*! jL^. ^ L5y toLJMl y 
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j g )oj j»J) (Tensile Characteristics) Jl^JI J-*->^ ^ziV^- • 

^ J^—o 0-1 J-*' l£' ^ 1 J^jIJj cLLLJl 

AjSjj 2500 Jl y- ^3 

.( jAvaJl (3 ^j** ^"j- 5 60j jjiviil c~j>J ^j- 5 30 j^-j 

^JUil SJL*JI olSLiJl 2-7 

(Frequency ii^J ^.-_~Jii a aJLj-Is -r^' *-*-dj-k 

t j c ^AJ <k>_Jaj t j\ t^jJuLjJl ki»Jl Division Multiplexing - FDM) 
.^yjs J I klJJ (Pulse Code Modulation - PCM) ^aJL 5 yLiJl 

J^iuLjl jL>Jl CU^t^vsl ^j^^vaJl ^iUVl jla t4™*L>cjJl CjMv'j^JI 

.|*^J La^jj 

V-UJI ibL-Ml olS^i JS Jl 

^l^Jl ikL-Vl oLiC-i j! L^^v^ .JUL 
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10 iiL^ Jb<j Jij iilSCJl j! SJUJl L?-jJ^ScJl ^ Jj .(Highways) 
t j-p ti^>cJl t_ ~>c-> dUS t^^L^I (^^^vij i— a-J ilJLLal ^ jvJ^ 

. (Microwaves Links) i>j ^^wJl 
^_A?UgJt 3-7 

^yjj .iis-^ ilvj ±S*>L-l j»lJj^xL a-L>^<JI j! <L5lfil iJl^Jl aJIj-j 

(Regional I 2 W : <JJ 4_;_L>^> 4_SL_i J^iLl^J (inter-exchange) 
J*>L^ ^ 5J|JlJ| ^Jl LaJUj iS yyi. ^ {yj -Networks) 

.(4-7 JSLUI) ^ai- 

:SjU ^ *j^L-bU Ui*Jl oUUl jl 

2000 Jl J-*^i j - (Trunk Lines) i™5 ^Jl is Ja>Jl i**- • 

100 J^>t^J j _ (Branch Lines) ^JJl is jiajiJl 



.^iJ 200 Jl 

ci-J j-o _ (Subscriber Lines) yL^Jl is jk> • 

.oUf 10 Jl Jb-lj 
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H 1 



j jiJ; lug 1.- 



^1 ^ J* o%liT 



lllllll sh 




lllllll |55| 


lllllll lllllll. 




lllllll lllllll 
lllllll lllllll 


lllllll lllllll 





0 J"-*^- 1 ll) jJlSj 



oUUl oLSLi 4-7 

. (Local Area Network - LAN) iJu>~Jl • 
. (Metropolitan Area Network - MAN) 4~oJlJl ^SLdJl • 
. (Wide Area Network - WAN) SjcJ jJl ^L_Jl aSLJ, • 
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(LAN) U^JI iSLiJl 1-4-7 

cjIjJj-w-^jJ'j t4j_JjJl 4_JjyLSJ^I ol^JLx-oJlj t (Terminals) 

S ^Li^-j ^L^jJl i_sl jiaHJ j (Server) joli- jl (CPU) 
(Ijl^-Ij I jxj> jJ-Jj <\JLoLS' S j la 2 1 1 . W oJ) ix-JiJl <LjLo jAj«^J| 






(LAN) 5-UJI JSLiJI 5-7 JiCiJI 



4_S"j_^ <ujj_ls (LAN) A-J^-a 4_SL~2 J ojL^p c-Jj^jV! OJ : iikj>-*>Li 
J^-«.i.,.J j .1976 j>U J (Intel) JjoJ iSj-ij (DEC) ^ jjUJl. (Xerox) ^-Sj^jj 
( _ 5 JLp SjJjJl LjJ j i (Bus Topology) j Jai- ^ j^iuJl 4_L_*jJl oJus 

oULJl Jp L^jjJj J ^aj j oj^ii^/l <*1~j>t^ 4jk~J (Base X 100) 

.ijUl J o~,U_« 100 Jl J\ 
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(MAN) ijjJUll iSLiJl 2-4-7 

ZcJS- l^u^-o oULj iSLJ> ^ (6-7 J^SLiJl) iSLjJl oJu& jl 

t j_« i aJLo 5j_«S' 4_^L>c_« 4^\_wJi t j^- SjL^P t 4ju JUs jv->cJ»ilJ 4al?'.J 

<u^- ^jJ jl^j>cj l^-lS SJ j-^? j^s <ul>c_a oLSwi <Lp j_«j>^ 

J ^iVl jL^Jl iJi>oj olSLjJl ( ^ J-^^j jU-=r (Router) 



! LAN 3Ju>w 




LAN 5Ju»m 



(MAN) ijjjJI 3£_i!l 6-7 JiLiJI 



ol£~JLl! p ^ jS\ iSLJS (MAN) ijoX-Jl iSLJLil L : iib~">L« 

i~>-ljJl ^ (WAN) S_«__-l _jJ! <j>-L_Jl oli iSL-iJl ^ y^>\ I4JI j—p li-l^J! 
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(WAN) ji\ J^L-JI iSLi 7-7 JSLiJI 



(WAN) iu-I^Jl a^LvJI iSLi 3-4-7 

^1 jj<^- ( _ 5 Jlp ^ j^j iSLJi (7-7 J^JJl) iSLJLil oJu& jl 

oL™jj>JI SiJj«jLa olS j-iJl t j_« j*t£ iSljLAj . 1 g '■ . ' L« ^3 aJ j_«JI 
olSLwJi oLp ^jJ-c^jj i cjljLiJl <\j<-»I jJl <b~L~<Jl cjLSL-i ( J-*-~ , -> 
(Public Switched Telephone Network - 4_aL*Jl c-aJl j g LI jl 
oLSL-iJl kg- j^j^J jj-SLoj 1—4-5 7-7 JuSLiJl J ./? Lj .PSTN) 

aSLw. i j-P CjLLJl <L?- (J*>LW i j» LgJLj La J-^o <tjj>c^>j| 

j^s- oLojJlx^JI <uL>t^Jl cjLSL-LJI J^-^j j .<LoL*JI i_ ajIj^JJ 
i^L~a 4_SL_j. jj-SLj U tijLhji^ oljLi ^1 k~g-\ : W „^^1 jLJiVl 
*^>-L^oJl 4SL~J« ^j^w^ 4 Jl>~jj *uJL)J-^Jl *i5wiJJ ^j^Lo>j Lo-^s c 
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ijj^j <— ^»Uaj p - y<w 3J 5-7 

iiij Loams' . jujc~-*>u aLuji i*~Ji j yi\ ^ ^jlji jumJi 

.l^-o SiLi^-^l j-SUj ^r*- ^S^i 3 jr^^ ojMJl J^IJlJI iSLW 2-^5 
JJ^i JuU» SiUaJl ill J j.UkJl l-U J SjLiNl oii JJUJj 

: Jo, ibL-Vl ^ (dB/km) Jl ^lij SlkJl 

. dB /km" 1 JL ^ULj lOlog [P out / P in ] 

.^Jl .. .(Routing) oULJl j toL^i^Jl 
j»! <w?L>- cjLSv— i Cols'! Jl t <uL>c» <tSwi l j-oJj^_a J^S 

J *J&jv> j\ tiij^Jl cjL>cI3 J j! t ( _Ji>-li) iw^SJJl ^jJ • 

.(oLJl c^: j! *l ^1 

oLpL«jl>-I t cjI^JJI iJj«jwa Jj_jJ_«Jl>) JL>ij^/I ^jAj! ./? j- • 

.(^Jl ■ • .(Video Conferencing) ^^JLiJl JUai^/l J^p 

jl ^-LtJl t Jaj yfl ll tOjljJ>Jl) 4_J^LL<Jlj 4_JIjJ<J>J| iXjJl • 

.(^J^ . . . i_jL/s| jJ«J| 

ciUw dJUL* JUjcu-I i>-UJl t*>lio) iJi>^Jl SiJl i^J • 

.(Jl j^>>i\ jl ^ jl jiJl Avi 
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^JLJVl Jjl?- j! Jsljj ^yj ^jUI j^-a j^JI «-L2jI i— ~><j 
JSLL, *j">L-^l y ^"Ulj i(J~~o 0.02 J! 0.05 ^ SiU 

J j./?->Jl yS^o-j i (MDFs) 4_™5j jb>\ JUu«jujI Mj_>j .Ji?- 

4J ./? a : ^ iS*>L~-l ( *-si>j J*>L>- (j^> j r:r » jJ tS 0^-* 

^joAjC ^SUjj . (Fanning Out) ( _ r _J ^Jl J^Jl y S j-iL" Jo_p*iJl 
lil J^LSCJL. JjLSUI iajj 5JaJJ jllp (^^^ J-^-: 

JSLL 5-LpL^ k_^UI JJ~b ii^L-l cJujC^I 

oUMl JoUL* 1-5-7 

j»Ukj ixjj-^ cjMI j^JbJ jljlJ>- iSL> !ju<JI ^ 
J-s^j-j jljL>Jl jlJiA {£ j->hj .<LJlv? cjMjIjj j»lJLk^Li j-=^lj 

1-7 Jj-b>Jl ^3 l$Jl jLLJl isUJl j! Ml liiKJlj o^Jlj 

aSwIu (!) 4^»»L>o <5wi (JIjli»»I j^S^oj ci-S' 8—7 J^LiJl j g laj 
4~»L>cjJl iS*>L^I oli iSLJLil j! iJJJ JlS" ,v?jj .(*—>) j ./? ; <4-iJ 

Jj^UMl flS^I 5>^-l j-" jJL* ^J! 2L»-L»- iil^-ft dJUJU j 

.6^. aJUJI oIa ^ Sj^-I 10) (Closures) 
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ibL-S/l jS/ Jil SJ-*JI olil JJ cJJJl UdS jl 

^ivjI jl /j *^lj ^-^5sJl JJ <L^-U*&j <u^L*jJl 

(JJ 4_~JLi .SJ—x-Jl oliLJ.1 ^J.^ jl! jill 

i!">L-"yi i«Jajl jli t_;Lw»l 4-» ./? ; J->_p M oliL~« 
j-a*yi 1 10 . .. ^_>-j*yi ^J-^j .<uLL? J-*! j j^j" 4_«uL>cjJl 
. J...S,:..,.ll Jjji> oi jJ di!j5 


iilSUl 


SjLi^U iipLis oiLfc j^j^aJl i_iJi!l j-j» ^i~Jl ,j.o 

L> <.aJU jj (Switching) Jjj^ cjL_~all j 

<CJo iU^JJ jj <_~s£ (_gJL!l CjUJ^I ys JjJj 


J J— ..t^'J 1 -1 ^> 4_fcLjil 

jl ^^^-JaJ-i-aj^-SLil 

(j jJlj jjil J\ oL JLi 


Jl jJL. 0.125 ^ ti^aJl ^L)J (yrjlil >i!l £jl ^. 
£jl yJ ^UJI diLJJ ^jli-l jkiJl L.I .Jl^I j ^ 

^S- jjjl jjjjl jl U_,J >( JLo 10 JJ _L^lj jJLo ^ 

L L ? Mi jsL*_;|j ^uL>t_xJ_J jjJl j^jJl ^|_>-^J_] 

j-i-s- jl lLJJ ^jjL—j i_iJJl il^L^I ojj oLi t jJwl 
.i_-UJl ii^L.Sfl jjj 


jJjJlj (WrJ-l 


"~ 1 ^ „ lJ» J LP--' 1 Cj>^ 

J_/3 jj jj-X> 0*^14- 1 |»-lgjva ^ j 4jI Ml t j jJaJl ,JjP 
Cjljlfjil ivfli- Cjljlg-a 1 1 <.i_~wt ciUNl 




4_*__Jl ^ys Uy>- J-«_*JL_J iJLLl 4^> ]i jl jl L«-; 
Sjjli 4->j ./> . II ejUNl 4-^> lj 11 jLi ti^Ldl <L^- jil 

. aIn.^Z.U t ojj^aj ySCw t ^jjlaj (_^l 'UiiAJ 
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M (i) 

ijj^ai 3-iJ ijj*u> ol£_i 8-7 JiLiJI 

^JLJ^I oli 5_Ju>^Jl cjLSL-^JI ^L^j t^^i-Vl 4_^LJl y 
tojLi^l jlJ jJ olJL;j<_a j! olj ^.SLJl ^ JJI 4-^ ■/? J I 

.(Closure) J^Vl flS^I 5j^-f ^ Jl ^b>J J ctU JJ j 

?>*LJ f l 2-5-7 

^Ju ^ jl ?LJuUJ j»I W^j ^j^\t ^ l — ^ J-* 

J\ (.IkJl 1-2-5-7 

^j^i^Jl clJJ JjJaJl ilJCuVl J _^JJ SJL^jJl S_)~jl jl 

J^-l t j_« ajjj^-aII ./? Jl iiUaJl jJLa 'U^S'j t I^JULl^I jL^-j 
.|JL>- i j-i>^= (Bit Rate Error) c~Jl Js Uai- Jjbw Jip J j^a>Jl 

t ^ r SLoj Ajj b'. II ( j*JLL~~«Jl <t_^il™>- jl_~~>tJLi Jj^^l j-fJaj 
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J^v2j <uiajVl ^ ^J-^ jL~^j1 J^L» oli t_iLJl J^ojC—J 

J*«j jJl iJajSlI ^ U!j .iJliJl ^ c~,Uw> 140 Jl LjL-j! Jo~, 
5i iJL-fVl J^JLvJi dJUi j^. j_» L ^1 L$JL- jl J-L*_« 

^^JlaJ j (Spectral Bandwidth) i.a.WII *ULI k_^>o aJ^ ajj^JJI 

^Ldl ^IkJl 2-2-5-7 

4J! ^ ^jJl j .^'LjJI JL- jU LUIS' ^ ti^va-jj ^JVl 

jli tJ—> j-oJl isLkJl JLLj J*>L>- J-a 4_JsL>Jl J^^cJ jj-SLw 

<dLi j-L>J ^UaJl t j^j 3 j^kvaJl 4~-jJl jj» ^aLj t j^<waJl (jLL JljX^-l 

. (System-to-Noise Ratio) 

jJ Lj^a ^jjj jj-S^Jj) LJLJl LpL>jj^I LjJcJI oljb • 
(Non-Linear Pre-Equalization) ^JaJ^^I J^-^LJl J^LjJI • 
SjLi^l i™J j^j ^^JuL LUS J^Jj) J j-laJl ilJJLaMl X~Ju • 

f UaJl <Lf- y c^L lil Jail J^. Ju'LjJI (.LkJl jU LLU 
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j^l^uJl J2JI ^jlJ JA&a £p~Jl cJ^Vl 3-5-7 



^jJla Silp (Networking Market) dJL^idl J j— < i»— 
if>- Jc>p (ATM) iSJUmJI aSL^JI oxp cJ^Vl t^J^kJl 

c^jU-j- 10 >jUj JL-jI Jj_*_« j»JLij cJ^jVI jl VI .^jJjJI 
^ tS Jts-U \ rl s^Jti\ Jjj jU dJJJJ liJliJl 

^L~Jl i**-l j aSL^JI J' (LAN) aJL>^JI aSL^JI 

.oa j?- j Upli ^iSl (WAN) Jl oU^SC j! t (WAN) 

i > jJuol <LJL£j jJ& aSL— Xjl J^JLU^a (j! *l j~>Jl jj-a j-"^ ^ijZjJ 

JwoljCjJ |jj>- <U~^L\» LgJ L) (JUL (_yJlj l(^ljl«Jl CjU jJjtoJl JJL) 

ipLv^ (V V <_?^ i (Multimedia) Ja5L-jJl liX<^> oUjukJl 
Ijji 4_JLiJl o-L* iS^y ^ j^«Jl .jlaUlj ^> j-^-" j-SJl CjVI vQjI 

jJLoJl t j_a 4_>l j*S- .Ju^lL^oJl ^8 4_JLp 5.5 Ol j j j-s^ (J"^ J-J 

^JLil ^.^-Jl yL.Vlj ^Vl ^w^. jl ^\ c^^Jl ^ 

ol y yy j£3\ ^S- i^JJaJl iLojl (^l VL>-*JL^I CjV jJi jjj^JI 

^^^Jl JLjc—MI JIj— VI ^ (Multimedia PCs) JajL-jJl S.>j_*ju 
.jjJioiJl olaJi- ^J>\ ^Iu>sj j^l 4-pLvaJl oU-Jajl (j j— * 

^yolj^Jl JJLJl ^—jj-LxV jl L«^i t^jJuJl k_JL>Jl ^ L>l 
J-o-xjj ^aJ»-jl £_jj-~Jl C— ij-LjVl jli 1 3ijJL>c_a (■ y 4_x— i 

oU-_jXia jU iJjusJLj .*>l3<i LS^Jlj ip-li*Jl iS%x^l ^ 4jj g ... ; 
£j—>l ol^^^-SLSl J^v5 jJ i>-jij^Jl i^j^Jl oli ^j^^—Jl c^j^tjVl 
iiib-j UJ i(_£jl>dl cJ^pAJ AjiLu>Vl Spj-Jl j-o Cj\ y> j^S- 
.iJWl ^ c^jUi^ 10 jjjL; JL-jI Jjjw oli oLC-lll ^ ^LJl 
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oipU&JI 4-5-7 

J-Aj Lo jv-C'-Ij jl Jip-Ij i_ dJ ^jla"...^ n_4pL^lJl JLo-xJU-Lj .|jlp-lj 

S-j-LMi (JL/sJl Oljli 5J_P ^jJl SJU«S>^L; t4_^j_vf 64 

c-ipUiJ j-a c^pL^iJl ^ ^jJl lJu& jl .oULo ol jlij (Intercom) 
.(Laser Output) c^jjJ ^ (TDM) Loij cJjJl j*-;-^ 

o-L_<JI jLjJil SiUi^L tiij-^iJI ljU'II i*Jij! ^ 3JjLL* 2-7 JjJb>JI 



JAP 














Jii 


































dBkm" 1 


dBkm -1 


dBkm -1 




r lkOJ 


dB 


dBm 


dBm 
















(dB) 












oUl 








(dB) 














jJjj 












































(km) 








































LikJI J 8 


120 


9 


3.5 


0.2 


3 


31 


37 


3 


-56 


-16 


<l~plj ^Lt-rf? 

j^yl 880/840 


120 


13 


3.5 


0.2 


3 


45 


51 


3 


-56 


-2 


880 /840 


120 


15 


1.5 


0.2 


1 


23 


29 


3 


-49 


-17 


^jJU 1300 J^Uil 


120 


25 


1.5 


0.2 


1 


38 


44 


3 


-49 


-2 


JJ,yl 1300 



319 























aJUM ^Li-" 34 


480 


11 


3.5 


0.2 


3 


40 


46 


3 


-52 


-3 


f*yV, 880/840 


480 


21 


0.9 


0.1 


0.8 


19 


25 


3 


-47 


-19 


'■i-P'lj i^J^ l*^<*-~0 

1300 J^Uil 


480 


39 


0.9 


0.1 


0.8 


35 


41 


3 


-47 


-3 


^jji; boo 


480 


53 


0.6 


0.1 


0.5 


33 


39 


4 


-47 


-4 


1300 


J OjUL, 140 


1920 


7 


0.9 


0.1 


0.8 


11 


17 


3 


-40 


-20 


^t^pL pL»-s^ 
jjU 1300 


1920 


31 


0.9 


0.1 


0.8 


28 


34 


3 


-40 


-3 


jlijJU 1300 


1920 


48 


0.6 


0.1 


0.5 


29 


35 


4 


-43 


-4 


J^yl 1300 




7680 


35 


0.6 


0.1 


0.5 


21 


27 


4 


35 


-4 





^jjjjjjj ^i~J jJ-J Jl— jj jL^->- *>li-o t Jl?-Ij i_ i_J ( _ 5 J-«- j-^-Sl jl 
SjLilj y^jjU 1310 J_^*j Si^Jl (HDTV) 

4 ./? ,/?L>woJl oJla jl jJL) 1550 <t_>- j_a J j W ) 4_J> L_Lf-Lsij 
(Wavelength 2L»- j^Jl J jJs (♦-j—JLj 

LiJUt iij^JaJl oJu& J^>_*jl~J j .Division Multiplexing - WDM) 
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.JUjc~-*>IJ i^b> 5_ r iS' ^iUl i3L» 



JjLSUIj Skill 5-5-7 

i L^~~4j IsLiJl ^j-j Jl ./?"! cj*>L^j SJLp i_J W:" ^^Jl oliLJaiJl J 

^-ajJ i-i.pl ./? Jl L<s £jj JLo-xJL-^I <Lol <U^LJl t jji t_^»-jJL> 

cj\ jii J-^ ^.,1? J (J-^Li t j-w<> ./? J (TDM) <u^o j_oJ oljLiJ J-^-xjl-Jj 
.4ii>J Jj> J iaij -^lj JiL jLwJ cJ jJl <uL>^ 

SjLi^/l J_J jJ J_o«_a t j_*j "JwLiJl <LsL™oJl iJjLLa (_g jj>- JjJ 
£_« t2-7 JjJU>Jl J JL-j^I i)-4 r >-\ ^Ijlj toL>-j_aJl JljJalj 

^JJJI Jis 6-5-7 

J-" (3-7 JjJ->Jl) Jlii 'L-o-S' 4jj ./a Jl ^JL-Nl j»Jij<_a j g b" 
Jiii 4JUJI J 75 Jl ixJl J 60 j!) 6 dB/km Jl 4 dB/km 

J jja LaJLpJ .^la jJl) 850 J jJaj y> J^- (jb~l jJl jJ^SvJl J 

Jl 3 Jl y>- Jj ( _ ; a4>Uj JjiiJl ^L«J> jU t y> ^jlj 1300 Jj i>- j^JI 
.Ju~l jJl jJu5Jl J (ajuJI J 60 Jl ^Jl J 50 J) J^-o 4 
,\» jJlSI JJLJl a-kJ^i y» JU 1550 JJaj <L>- j^j Jlp L«Ij 

Jlj^) 3 dB/km Jl^ -Aii 4^*5 oli i^li- ^JLJl ji\ j^j .dJUi 
J-^-S yo Jla3 t y>= yU 850 JJaj i>- j_a Jp (ii<Jl J 50 

1300 JJi; I?? y> Jlp (iuJl J 20 J\) Jo-\j jlS J5J -Jb-lj 

J 10) 0.5 dB/km ^jL-J oii Jl yJl jl L*5 jJU 
JJiiJl IJla <j\ .Low Ij»I (j-J y-ajjL 1550 JJa-j i>- j-« J^- (il«Jl 
,^L>-^ll i ol j-i ( y Lrfi^lj «■ j-aJI ojlW^.^I yj ^^LaiI J^J^o 
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ejLUI Mi 3-7 JjJt>JI 





OJUl 


1300 


^UjjLj 850 


J~~"i 1.5 


J~~o 3.5 




J__*j 1.0 






J_~o 0.5 







Ujl>- ^ (EIA/TIA 568) v-U 51 ^oUil JL^l _jJl jL£i\ J, 




.jj yU~o 100 »l jjyss 10 Jlu> * j-aJI IJl» jj^o-s^j jlS'l «•! j— > * 
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JjI&I 7-5-7 

iuijlft 5jJl«j iSwi Vjl i^*— J ioU- JIv2j^/I 

(Access Network) ^jJjJl iSLj. Ly^J '(Trunk Network) 
Juv=> jJ 4 ; W <J ^Li^bs *jj->«j j g laj (_$JJl 9-7 J^SLiJl ^ ^j^a 

^LJl Jlj t (FTTC) S-JLiJl o^Jl J! cJJJl JUajl 
J_v2Ij i™5 j 5jJl>«j iSLJ. j»|Jbk^- L (FTTH) jjLiJl ^Jlj t(FTTB) 
c o j_wJLj ■/? " j oLSn-wJ^j <L> j_S" ]| iw-wjL5s_^jJLj 

.(10-7 JSClil) *">U*Jlj tL-JlSULj 

( _ 5 ^JI ^*JI cJ%\£ jbJUJ :JjVl JISJI 1-7-5-7 

(_g^>- La j .Jb>-lj ( _j~> > jL^S-l (_$j>-j •^i,j^ 3j ^_sUl cj^IS (JLojC-xLj 

.(11-7 j£jJl) (Hierarchical Star) 
^Jl ^j-Aj (_t^"J^*^' JL>-*JU«<*>\J ^k^oJl t j_« (.r^ kilL^< ^pMj 

.(Cross-Connect ol j^ai\ .>Jjo= jl$>Jl £-v=> j» jl) 
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(iH-Vl JJaft £y>jjS iS j-i 2-JUB) l ^50 S i_lU *_jLUI 10-7 JSLiJI 
4_vsL>- t_Ji_p ^ ol W i^Jl j t (Fusion - Splicing) ^-»JL!l 

. 4JL* ^>Jl ^ Si ^s- y ±S*>L/!AJ 




iJ^-Sll JU 11-7 JSLJI 
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0}L£U ^a^wJI JbJUJI 12-7 JiCiJI 

5JU1I JLJI ^ o^UJl JbJUi : JliJl 2-7-5-7 

iJL«_jti^L 1 g *. . ' La ^ ,JjI jJs> 4j<jj! J^v^j ' JliuJl IJl* ^ 
J-s^ jJ -b^lj (JjLW J^o-x^™j .(12—7 J^LiJl) ciJ J-S 

y&j) (Intermediate Cross-Connect) j ol jiaJl 

JtiVl ^ji^Jl :dJlill JliJl 3-7-5-7 

(Cross-Connect) iJLva^Jl iL^ jJl -k>j Jli»Jl I Jla ^ 

.o%LxlJ (ijSjJl ^S/l JuJudlj to%liOJ ^aJiJl 
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o%i50J ^joaji jaw jujuji 

i^j (13-7 J£JL)I) o%l£Jl 

^-jLS^JIj (Horizontal Cross-Connect) ^jii^l t_JU^-<Jl J-s^j-Jl 

. (Riser Area) 4_o 3l_J> i^L^> ^Jl JUjoI 4 b 5 : <• i_Jl ./?-uJl 
<jx? jjjjLf?- J-^j ^vj^I t-sUVl ViJJl ii^L-^/l ^o—Jj 




(ibL.S/1 ijaft j^j^ SS" j-i O^llSiU ^JLliJI (jJiVl JbJUsJI 13-7 Ji^iJI 

j-P 100 j-a Jl»jI 4iL~a ( _ 5 Jlp ( _ r oLiJl ( *-si>j 1— jLJV I JLo-xJL^I 

(Jjljiaj jS\ o~L~« 4 .Wi<jJ ^/L>tfl b i^ybVl >wJl ./?i<Jl <Jls<9j 

^iU^I ii^L-l J-^»j iJU>J 4»jU=> JlpIjS *yrj f-^ 

(Intermediate Cross- Ja~- jJl t_JUa^Jl JvjJi y ^*>L-Vl 
JJLlil) Sj4^-^l S j-iL-« (Riser) <Lo j^-xJl SLiil Connect) 

.(14-7 
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Si 









1 ^y**-* 0L3 y? 




/m ■ 





muni 



IDF 




WWW 




IDF 



.j^bOl -ljj-jJ 15-7 JSLtJI 



^jjxll oljUs! 8-5-7 

j^J to jliVl j jv-So>Jl i^SL«_a (Mesh) iSLJ; J^^SLijJ ^ ^1 
•>Jl*jLa ^j^-sjj (Backbone) ^iLJl J^c-* ^-^->^\ l£jJj ^ 
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j^o 4™J. lJu jl .(Patch Panels ob-jJ oU- ^yo—j) 
jlj.WII oLS'j-i cjLS\~i 4j_«jtx«J (_$JJl ^yoj^Jl i ~J ^Jl_> Ijl~«JI 

t (Hub) i J-^jJl jLf?" J-° IJlJj .OlajJjtoJl CjlSwij 

.aJj g ... i 4_J^ Jjw^jJl J g ■ •• jj lSJ-S' jj» £-J>jj> ^ Oj-So Lo SiLt-j 

j»UiJl_i jv-SoJl la . . .. i ( _ 5 jjJ (J™^ 5 J-* 4j«Jj JUuCU^I J*>L>- jj^J t jS\^>jj 

4j>-L>«Jl jjj jj-" • • • >— - 1 1 J Cjl^JjJaJ Jl t <1>c_«jJ| j^ji 

(Main Distribution L _ r »-j J Jl ^jjjjJl jUsL B^Lp ^j-Sj-^Jl J^jJl 

.(15-7 JSCUI) Frame - MDF) 

(Intermediate Distribution Frames - 4 W . ^ jj| j_jJ| ^-1 jS\-> 
jv-So>iljJ| ^1 jJi jj>u 4 W . . * jJl ^jjjjJl jj t j_a jj-^j t IDF) 
.CjIJucoJI jS- ^ jl tjLvaj^l iJlji- 

^ L) jt-5\j>cJL)_5 ^_-_) jl ^j - * 0 ^ g <>JJ lAjb ^^-^^) 

^L^oJl <\j»-L>eJl jjj jj-a la-ai J_?-lj j»-~~3 ^^i Adits' iJ j ^^-i 
JiLi ^jJlp ^ji^-Jl Jw? jJl) ^-^^Jl IJL» jl 1*5 .LgJ-S" iSL-LlL 

19 hj^L, ^iUl ^jjJ ^ Jllo 16-7 JiLlJl jl 

k_~-L« j-a j (Ports) (J-jIS 4>cX3 1440 JuJu^L jL^>Jl l-i^J j X*t> y_ 
.4_Jlj>^JI oLSL_^Jlj (Short Haul) ^JuJl lj . a o^L,_*jl^*>U 
oLSL-^Jl jJsU_a jLiiil a]oJcS JL^j>JI IJu& JL>_3<jl^I 

oljJl 4^L~Jl oli oLSL^Jlj a^oJuJI oLSL^Jlj tiJ^Jl 



328 



Uaft £J jj£ "i£ j_i i*Ajb) &l>>- 16-7 JSLiJI 

jL-™>Jl> Jli-lj jl (_g^./? Jl l_ aJJl jsUaJ ^ yfflj JJLp * ^^Jl ^s- 
<-k~A>_ <jjJJlj t (System Loss Budget - SLB) j»UaJl ^ JLaaJI 5Jlj~« 

ISI L> JUJL>cJ ,__5-* (_gj ./a Jl jL~<Jl JLa_aJl 5^*5 jl 

tJb^ljJl ^ ^_a_JLJ 1 jj^^i L^i L*j jj^A^Jl J^lj-*- jL^-^l 



lS^H J— J* 


/ 




\ 












1 A 










t * 

s 


as 



(Optical Path) ^j^aJI dUL-JI ^ JLaiJI Zj\ y> 11-1 JSLiJI 
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c^UJl J ^ISLJl al^Nl AiiJlj i (LED) >yj& ^pUI yj'UiJl (.L-^l 



iJJl J ^jJaj • 

_ < _ r ^aJL5j jl ^^.Lii^Jl ^ jJl S jJlS) (Margin) o>Jl • 

.(J™o 10j 6 ^ oU- j j&j 
.(568 TIA/EIA J ^j^l ^J}\ JU*^-1) JliJl J™- Jlp 
.(U^-o 13 - = (Tx) jL-j^l (_g 
.J-^-o 42 - = (Rx) JlJii^l (_g ji>^o 
.J™-i 0.75 Jis ji y '2 = cj*>L^j^JI 
.J™-i 0.3 j» Jis ji Jajlj JS t2 =-k>lj jJl 

.J~~o 8 = JL>JI 
x 2) - (JL-jVl ^yL^ - JLJLl-VI ^^^0 = Ojlj-Jl 
.(SiUJl ^ JlaaJI) - (J-^jJL; JlaaJI X 2) - (o*>Usj-Jl ^ JlaaJI 

.J_-o 15.9 = 8- (0.3x2)- (0.75x2) - (13 - 42) = SJjl^Jl 
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jU tiijlj^Jl J^sU^ Jil JJLiJJ ( _ 5 JlSJI £j-«_>^JI jl Lo-j 

ck^Jl 

: 50/125 iJjcia i_iJ IS Uajlj jL jzJcij . J^Lx^Jl 

jJlJj J jisj (^a../?-jl ^Jai jj& 125j t_JJl jJai ^ 50 jj ^-y^ 
^jL^J 4~o»Sj jjU 850 <t>- j^s J jjaj J^o-^-^L'j <• -b>-lj 

5.3 4iL~<J J^jcu- iLs^jJl o-i* jLs tJb^ljJl ^jl-S^Jl J J^~--> 3 

.(15.9/3 J) ^J\£ 

jA\ oLxS; 7-7 

4_«J_S^Jlj (j ■ ■ W^ll ^j_> Jjij ^"^jLS^I jv^^J ^J- 1 ^yfiLj 

tiUVl o->L-L5 jli t 'lL, .o ^S 1*5 j .^UkJJ *JUj>-)II 

jl .(( /" _i Lo^-j J-aajj y^ojj JLojc-^Li L^if- j~jcJI (^^^ ij.,<? Jl 
to^L>Jl ^ij .62.5/125j 50/125 L>_a U_^Ji _^Sl 
^ Jl Ulj .(62.5j 50) l_JJ .yrjUJl >i)l ^ JjVl »i JiJ 

LoJ^*^ ^Ujj ti~s-jUJl ii-JaJJ ( _ s ?-jUJl jWall J^-°-^ <_s^' 

ii^oj J-a&I *l/Vl l-^LwJI dJLLJl jLjl^I <y>.j .jj^-JL 
5ili>t«Jl LLlojJI cj^Uuc^^I UIj .JJii™<Jl ^ j»UiJl ^L>t» 

^ ti^rs^Jl ciJJl 

.OJuJl Ji^bjOJiJl^i^JI^"Lf!lJ3_ ? J^J^b^JjLS^I • 
jJuJl JJ-b J^-^~ej 50/125 j^>- JsUj'Vl iJuc» Jul^Jl • 

. (CATV) jUJbJl 
100/140 j! 62.5/125 ^j>. iL^jSlI J^_,L^Jl • 

.(Wideband LAN) i^^l i^Jl olS iJ^Jl cjISL^JJ 

.«t yfl tf">cJLa jj— * jJl 4_w«5 S-Lil^l ^i-U^J ' t— S jJ* Jl t— S jJ* y (j-^-o-^ 
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. j»l la'. U J^? j» SiL^sl JiiP j! Jajj ikij Jjj ^ 
J™~o ^j^h o^Lp) <uS\JlSwJl o*>W' j^Jl y j-^ <-4 

^-iJJl Jj^l cJJJl ^ ^iLik^Ml J Uai- 

SJL y\s la 2 a ^ i_gj ^3 Jl cjLJJI J^? j-» jli t dJJJJj .^yLtil 

t j_uLJJl Li.^l 4jL^_ls dJUJLS' I L> g ^2 jj-^J-J (J-^ 5 

ijLs t Ja>Jl «• j-~Jj .jjSvo^j y- * jj '^S^o-a 4iL™« i j^SL 1 g ./? m 

fU^l yljp" M 2u_ r ^Jl >_sLJS/l *j">L-^ i-SLJlSLJl o*>U*j-Jl 

t j~«lj cjIS^ji Sjlp oJl>-! tw^wu>Jl U-^Jj .LxjuJI 4xlx>c^i cj|Jbt*Jl 

t (Adapters) cjUjL^ 

oJla jU ti^SLjlSLJl o*>C5j^Jl ^ JUJl jj& U5 j .(Connectors) 

(Breakout Lp^-L. ^jLUI /^Jj-loJl JLo_*j^MJ iJ^LJ 
(Heavy- J^ilil ^-jUJl JL-^*>J ip3_uJl o^LlSJlj <, Cable) 
tj-Lj- ( _ s i»-li ^li j *Lli> oli cj*>1 ! 15'j tDuty External Cables) 
*j">L-^l oJla ^ JiJj .(Sky Warp/Sky Span) LJlj-* o^LS'j 

J jlaxll j .Xr^il 1-7-7 
o^lSUl 1-1-7-7 

(t_Jwj ( ?Ja— |_^J-p) i3*>L-Vl J^'^r! 0^>«-J d\ >o 

151 
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^1 2-1-7-7 

<u.Wll i>L>j>J t_Jw» t_Jl>- jl <u~JL?- Jwojc—j L> Silt- 

5 ji oli c~~J LgJ) U-jj toMiLSJl ^jIp (_£jL>J1 J^^JJ L^-jUJI 

.(19-7 JS^Jlj 18-7 JSClJl) ^yJl iJLgJ j^Uxu-J jbL> 




J/j-iJI Ul jJI Jlwcl 19-7 Ji^iJI 
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.(Spacer Rod) JLpL* k—^sAi Js^j^Jl J~>Jl JLjc^L 

S^jJl 3-1-7-7 



ifeL-Vl JbJUJ 2-7-7 

olil~J oMU;Ml i. ^ iUS jiS^I ,j>Jl jL* M 

k_~JL^Jlj _^4>J| <LjlSo jj^Jj t LfrJ» ; ' ■/?" <ulSo ^^J^l C~>J iLjJs 

ol^jMl ^ ti^l Cj 'AjIS' iJliCol jL^pMI jj-jo Jls-MI j 

o^lSJl JLoJ M jl JwoJ^>cjj .4_™aJ (JJJ^>tJl JLoJ jl jl I 4-~ojJ 

Jjj>JI J*>Vi- 

JjLSJI jl tjj^Jl J^LSJLS" ^1 iJLl! ^ JUJI y& U5 

■ j-s<aJl i— iJJl jj>waJ ilUSj ^^U^Jl 

^j^l ^ SiU (gjJUJl) J^l JLijj 
L^S'Lo^ Jw« jJl a1A> J-^l- 5 J^^l jr^J ■^- j< - a oLLvsl j^>j ij-Ui- 
L^i ji jij -U^jI j»-b> 75 L^xS'Lo-^ <Lsl_si>J J^^h (J 2 ^ p-" 75 

JUs JJLf- ( J^o_xJL™j (_g-Ul Jajj-^JLi ^y5\_JL^*>Li Jaj j_Ji t j-S\_«l jl 

J^—J Jol^Jl jju<jj ijJb<j JJU>Jl bUjj .S^UcJl ii'jLxMl 

.(20-7 JSLiJl) <uS j» JuJl>J 
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OXs- J JL.^ Jjtf 20-7 JiLiJI 
<tJwo-*_> Jj^sxj <Ljlj»a j-^- j-i 5 ^JaJL) ^iUb-Aj 

.UojI ialS^Jl j^o IJla JjJjj t (Resin) ^ol ^JL j»j<Ja» ^I^-Jj 
cJ%\£tt l~a~*»s*A J*-b JbJUsJl 2-1-7-7 

JJ^b j_a j t jlSCo^l jJLaj ^^waJl c aJJI J^LS <—£ j >o 

L l^Lo Lo ^ i] jLt^ j! 5^J<waJl SjjJliJl i—woL^I o-i^J J^aJ 

.(21-7 JSLUI) .((Ju 100 o>S Oj£>) j^I 
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I Jrf-li oUI 0%tf 21-7 JiCiJI 

,4~Jb t_^>t™Jl ^Jl SijjJl t ( _ ? Li^~~<Jl 



.JA£U ^jUJl ^s">U1J \j\jj>\ L_ 



£^Vl JLjcl-I 2-2-7-7 

iljJiLJl ^-i- jisLuJl J-i^l Adjj-^ lSj-^^' iiL^JaJl j»Jo 

.22-7 JSCtJl J y*Ui US toLUl ibL-Vl 

ui ■ ■/? " M j .S_ws<9 jl ii*>U-! j! (Phase Conductor) i^jj-k J—^ j-« 
.^IjiVl Jlp JfcJl y JJUJl Ml L^jj lis- l^aJl ^iUMl 
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ioL^SJI i_jkiJI ^Js- XS j* i»*JU ~i±j-A> i-iUlj i3_ijl 22-7 JSLiJI 

oUL^oj c/>U£Jl dJL~« 3-2-7-7 

oL>_Jl*jJj (EIA/TIA 569) LjU L^Jlp ^JjUjuJI *LJl ^>U-J 
4~SJl~JI oNl dUL~« *l_L> ^ (Code of Practice) 2L* jL>_<Jl 

(Fiber Industry ^JLJVl 4_pLl^? i^a-oj*- cjLo_Ju<Jj t i^SLL^^Ulj 

.tiHiS Association - FIA) 

4j i _ r ^> j^Jl ( _ r <aSSfl t-..->wJl X$>- 4-2-7-7 
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4-7 JjJt>JI 













in 


cm 


in 


cm 


5.9 


15.0 


8.9 


22.5 


84-2 




7.0 


20.0 


9.9 


25.0 


192 - 86 


jLftll JSL» 


2.8 


7.0 


4.1 


10.5 


12-2 




4.2 


10.6 


6.3 


15.9 


24 - 14 




7.0 


17.8 


10.5 


26.7 


48 - 26 


8.0 


20.3 


12.0 


30.4 


72 - 48 


2.3 


5.8 


3.4 


8.7 


2 


^SiS/l JjJU^I 






3.4 


8.7 


■y jrjj + 

(Fiber + UTP) 






4.8 


12.7 


(Fiber + STP) 



.4-7 J jO^JJ Us j jiJJ J*\ 

^ij^Jl ^LSjSJ JbJl 5-2-7-7 

^LL"j*>U ^waJI Ju^ iilT O^va-Jl (jL-Nl *j">L-^ JL^-j-j 

tJjJl Sjij dlLJl jjj iilJU jl>JI IJla ^j£- jLxjj t (5,7 Jj_b>Jl) 
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.dJUUl c~ 

cjI j-a-^Jl dJLL~JJ dJL-U ±JLwA jj-£-> j! >o • 

.dlLJJ 

^UJl ^ A^aJl oUSfl y 3-7-7 

i 9 LJ ^/ 1 oLS JLojc-^I ij~S<3\ oLbJl ^jlJL« t j» jzS J ^p^J 

j^o <uU t ^jLlJl * ( _ r lsL>Jl jt-f-aJl j-* j • (Twisted-Pair) 

^JLJ^I J^-~~j ^ i—aLJl I4J! jj> jv^j-il ^jJ-^ 
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JkJI ^jJSII ^i^-JI ^UjVI 5-7 JjJt>JI 





(Ft) ,Ji 


(m) jj. 






640 


184 


336 


69 


84-2 




1640 


500 


192 - 86 


oUSlI JO 


1640 


500 


12-2 




1640 


500 


24 - 14 


jUVi jo 


1640 


500 


48 - 26 


1640 


500 


72 - 48 


1640 


500 


2 




130 


40 


(UTP + Fiber) 0^3-^ ^ 


130 


40 


(STP + Fiber) 0^3-^ 



j^>ji\ ob-^ 1-3-7-7 

j jiC d~^> 5iU (23-7 JXJJI) ol> jJJl 

3^U>|_j iSL^Jl dLS^ij iilSo ijjLia HIS JSI ^ iJL^I i 9 LJ \ 
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LLJ 36 Jl 24 J\ J^u Ujjj .LLJ 144 J\ y- J\ ^LJl ^ U 

.Jilt j£J 



<4 




UaiSl £y>jj£ i*Jjb) iuj J-*J 23-7 JiCill 



t.|^J| Jai^aj J^-juJI ^j-^aJl t—a^JJl 4-7-7 

j»Ua_i t j_« s-jj^S' d_S\_w^JJ 4_jL>cjJl <cl!j<JI iw-^S 1 t j-Sv_«_>j . (BICC)j 
t j-^> iS*>L»l j»Uij 3 ^jtv2» ' flits' j! t«-liVl jl^o-a Jl ./?"! 
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8jl5 w SjIp (24-7 JiLUl) Syw^Jl C jl -^ J - 

iojU»j tiilSo^-^/l iLAS iLLs-li iL>j>^ t jcVi y 4iJs L^J j i^Jlo 




JuJUj) *I_^JI JajL^> J^U- jrf jJws-JI t-JjjSlI ^ ui- J JI JL>-il t5>>6i 24-7 JiLiJI 

.(Brand-Rex j-i 
ivsli- <J^» j»UaJl IJla J^jc^JI tSj^S\ ciJJl jl 

t iiS'L.Jl oL>t-iJJ A,,hk>C^ <UjUL>j t ( j^iji>^ iSlSc^l Jwaljw jj—oU 
iiJaJl jl 1*5 . JLp (Aerodynamic) ^1 jj& ^SL^Ilo J- 3 ^ j 

.JljCji^/l iajULj <U.o./?< <U>-jl>Jl 

.(25-7 J£i)l) JuO> ^ *L> 
JL>_>cl^I Sj»-L>JI ^j-aiIj LoJU^p J-;^l isLviJ ( _ s JLxJL> j^ojj 

io^wi<JI Aj^vaJl t-sUVl jL>ol J^-l ^ t_ JS, y oljil 
olJj^JI oIa jjjjj .(26-7 JS^UI) *lj^Jl JaJwi J">U- j» V.^^' 

.1 ^oli^l twiJUl ^J^ojj Jw»j<JU~j Ug Jl 
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JLo-»jl^iLj i_i-Dl jLi?-l (_Jj->^jj t (La ,J-^ i_5~^' t3 jJaJl (_)L«jti»»l 
^LJjJ i^^wa-Jl jl_g->Jl jl «• jwi-LJ 4JLpL> j^l ./? aj iSLkJl ^LJLj 
JU-^L 2±^aJJ>\ oLJ^I jl . (OTDRs) ^jJl Jl>^Jl i^LSUjl 
IjiU J*>L*^I cjIj^j j^ iaJ^^JI oLSL^JJ i^L* *lj^Jl JaJwi 
U j-LJ i-^Loi L^JI L>J i 1000 Jl ijJ^ ^Jajk^j U 



f-l ^gJl Jai^aj JtftJuJl ^j-^aJl cjLUI ^U»< ^l^o 1-4-7-7 

t^jJlJlaJl olSJjLlI <uJaJl oj^*-* jr~"L>t_« j»UaJl IJla ^» JLaj 

: L^j 

iaK oJL^ jJl iiL£Jl : (Low Initial Cost) ivai>^= iaK • 
£O^JL™Jl ^ iijj>t_« lw5 ^-J Oi j-^-o-d 5jJW2-Jl k—^jU^M k_~S^J 

JMW iJlWil (.g^^o ^1 i-iUSfl iaK jl .l$J j_^j iUJ 

jl Nl .Lj-~jij AjiUJl AjjwaJl ijUVl «•! j^Jl Jajt-yg 

.0^5 j j5J <_Jj^I <C-Jl 

y (.gy^j Uo^p : (Future Proofing) t J~£u~Jl ^j^kJJ • 

L>- jj jJ^Svj cJ-ajC—il Jb>- ^ aSwJI jjjrt" jj^o-Jl jj-o-S t^UkJl iJlft 

. iolj 4J j g . .. ' J Ojjiia iJLJl 

jl^p t j_SJ>_ < Jl : (Ease of Upgrade) j^j W : ll J • 
^yjj ilixSUl t_JlSLJJl ^ iiLtfl i_sLJl t_ ~S^j j>UiJl IJla JLojcu-I 

,^Jj)W"1| <J-o»*_) j j^sjjsx^^jl ^juXo jl jj^ 
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*l _^jJI k;.^j J^juJI ej_UI S-iS 26-7 JiCill 
J*>L>- 4-£~iJl ^->^j-; : (Flexibility) SJ j j^Jl • 

.Jaii SJb^lj Sy> ^ _y>J j : (Excavation Work) ji>Jl JU^I • 

JjLS' jj-viJo : (Ease of Repair) ^JuvajJl 5J j-f— • 

U J5 ^« 4Jlo^Lj Jj15GI JIjl-i^I LoUaisI ^Ji^-Vl j» <uU 

„| J^-jUl tiJU Uo.«.-.^J) ol-buJl 2-4-7-7 

c^i jj ±S*>L/!AJ *>U>li j iy^-i L° iLJU- o^slj^o oULJl J^^J 

jjjjL^- JLuCL^iI y^j 1.11—1 J^LlJl ^ (j^^o-il Jli*Jl ^ ■jt^ 

.i—iJJl iw-S'^Xj 
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jJl ^Ji aSLJLJIj «•! j^Jl W» •/> J^j-; ^-viJl 1 ■/? c- j» yd 

cjUL-JL ^£>c3\ ^5 J^>^™jj t(CAD Package) UL™a ^jr" 

UJI 

- ** t 




(Brand-Rex SS^s i,ji2i) (Blolite) c_J_jJJI fU* 27-7 JiLiJI 

L^S - .<i_L**_Jl oliL-^JJj t<LJu-L^Jlj t <lJj>^^JI JLv2j*yi olS^i l^Jlo^i*- <! <i*a.^ j 

.LJU- S jil 
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0 ^il ^uJl ol_l*-oJl ij^*^ i^s^J jj^^-aJ^ oUjj-j oLXdj j^^aj"-" (J 



i_sLJ^I j^J ^±51 cj^Ua^l S-pLLs<9 J yx^u j! "jJcl^JI 

( _ 5 J-£- oljl-li-l L«_gJ_« Jl?-Ij J^S t_J-bjL> ( j-J ./? a', a ^J.^oJLa t j-~ a ^ b * 

,_g^ yfl Jl c_ iJJl 0L0 j b'. <J <\Jil ^<Jl ( j^a>ujJl cjLJ b: a j! 

,\ju>- * J^' j^uJl ^j^a^ciJl oVl £jJJ j! i l^~r Si j y<-^ 

^ g . Lp j*-^>tj (_gJJl Jlj t b . ./? 1L 4 ./? ->i^li j j_«jJL Lo_i aJLjjJI 

.Ujl>=x™» j»! i I J^>=» j»l t U../?a Jio-" cJlS li^ U ^yl^- 



347 



J^aJI oLfrll ^j^i 1-8 

i ^jivaJl ^^ks • 
i jJl i>=^jJl • 

.jLlJl ryt £j"Ul Jl£>Jl • 

^1 jJ*J>\ jLwJ *~tjjj-J> Lj-t-i iS j-=-^l ^1 j 1 -—^ 1 ^ 

^L^ill aL^I J**j Jlp JolSCl j! dJLLJl (^SCl 
^ _yJl ^ ol jJcJl j» jJLu~s <ux%Jl cjLv? ^pxjjJl Lol j .^jSsJLSwJlj 

(Links) Jajl j ^Jl t_~S' _y Jj<->j J*>li>- dll-iS oU> ^>=iJl ^ j 
SjP jJ ^LS ^ji^ JLpL~^i ^ja>J>S\ L»l j .*b^l oLLk^o j»J*>\jJ 
t j_« JJJLl** Lo^ . L^i-a j_o_o jLwij t L^jl W w| .->i-^Jj j b '■ <>J I 

pLUJj ol_a jJ_x_<JI jiJJ ^ CjLpI W a '.Ml iJLwaJl oUI j^-J 

CjLj j; b '. <J I j y^i \ J, ^~ g " 1-^" l-i-*j) I-J-Jl* J-o-^J<j io jb'.a 
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*Lj'I oLUl ( _ s 1p j^sUJI jL^-VIj SJuJl^JI oUL^JVl t!Ai») 

Sj-g-^-^lj iiUaJl (j-^L^S jJaJLoJl ^aj^i-S jl_>sJ^/ 4_> jj W oJl 

.jji^jJl Jl>t^jl 4^ilSo«jl ^LaJ 4j^vaJl 

t(Bytes/s) JJliJl ^LJl j< <_s* ^-r^ u-°^J '^J^r^^' 

jIjlLo S^j^Jl i*™Jl i^b>Jj .(^liJl ^y oljjjJl) (Hertz) J^fJl jl 
J ^yJl ol yii!l L^L>^ aSLjlIJ jj^o-j ^yJl ^]| cjL« jJj«^JI 
jl dUAS 

^1 oUUl Jl. 

^^S^f- J^SvJLj i c iJJl L>1j» ( _5^- t ' '*j<— J-oJjoj .iS*>Lx > yi 

^yj JJ! JujJaJl c iJJl ^ i-^-j^JI ix^Jl b: <Jl J jJs 

J5 L^- j^JI ix-Jl oLivsl y CJ15 lij ^waiJl l_ iJJl ^ 4j<^J| 
(MHz/ Jb^l jJl ji-^l Jj ybli^oJl a ji a~^L> i>jL-ia U^Ji 

.km) 
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•'-^ ty'-V' 



^httl ^^.i 1-1-8 

i jLj 1 £_Jw2j j^ il t iaj^jjjlj s-li^M 4^>-L> t j>i ^L^j 

'. ./> "i 4_J_o_P ^ji 1 g . .. a S ^js* Jl>Jlj .JJ-J-i j* - ^ J - * ^-dj-va-Jl 

I yfllJl <uL>^- ^ <tlj>- JJLP lojLJI CjLLvsI j» jl jUwi 

! ^jjL La OiLp ( j^£>n3 J^k-Xoj .4jjJJi*Jl OijS>^i\ jj-o-vi 

^j^xJlj jj-~5\Jl t j^- tl^>t-JJ <t_x_JiVl ^Lisjol is>-ji (j-°LJ • 

ilSLj .IJlj*- *_->jJ_« J^o-^ t>d ki^-JJLS' i J .SJjb<_« (j-'LJ 

^ 30 Ji^l ^ jj_v2_*2jkj ( ^~«I-a^JI jU S^Lpj tUaj&L L«j dUi 

.^jjl^jJl ^juJI <ui5' ^ '*v^~ '^^-v' 
k-^jJI JUp ^^aJl 2-1-8 

Sjjjjjl <U_i ^ Jjlftjl jljJLa t j^- SjLp jJ&j tcj jJ» - i_S jJs ^ 
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io ^ikxJl Jw*j<J ,_5^Jj ji-l cjL j\ i (Local Area Network) 
^ <L> j-~>t^Jl (7 jJaJl) iSj'-° jL~oJJ JlaaJI <LJl^wo ^ Jil 



^1 JLuJ ^Jl *j">L-^l ^Uj .(Optical Power Meter - OPM) 

■ jL>t>= ^LS^Jl 

iaJAJl «-bjt LJl-Ua 4a jk'.oll ^j^as** 3 18 

jiUj Jjs ^ jd\ S_Lg— ^ Jj& ?^JLSUl (Adaptors) cjUjL^JI 
^ (^jJU 1550j t 1300j t ^^jU 850 J\) 
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<LiL<sl i^-U- iSb_gi toiU> j^JlJL^Jl j^xJU^Jl jl <jL JU-s- 

J \ 1 ^oLaJ 1 ..f?"*- 4^w^-v2-« <LilwM C->l-l*^ J^JsnJ JjLoJo 

^^iJl olJUw SJiiol 2-8 

^jJl SiJU>^Jl J^Li^Jl bJ_p ijl_wA jli y&Lt j_a U-S' 
(jj-xjo L> L/5 j ./? j- — j-iLw^ J^SLJLj ijj^a-Jl ^JLJ^I t_^?-Lvaj 

jl? cdUiJi .'^xAJcS\ i^l^Jl &kJi\ Jz 5jU> Ji^-ljp" M ^Ij 

.^LaJl CjLJjj IJuJl?- U- Silt- > Jig"; 

j! igjjj-/?^ ^yi 4JL3 iijJl ya Ij^Js |_g ^L™a ^jJlp J jwa^JJj .iSjJl 

live j-jl*. Jlp iUipML f Ua^L ljA**U oMNi 

j! j^s- tS^Lp 1— IJu&j .Lg-iib ^ji oLij^^iJl J_>JL>tJj la . 
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aSjJ. t>X&j) j^iil (KDXIOOO)IOOO & ^ ^ jL^- 1-8 JiLiJI 



olW> 1-2-8 

<Uj>^~- ^yj (V^' JlaaJIj i_ 4-JJl Jlsol t_ J-iLaJl 5^*5 ( _ r aj>^iJ 
j! (LED) *j-a!J JupUI ^JblJl (»UwaJl Jio ^j-^ j-Wa» ^JLiu^L 
oLj-^aJJ .(_£.> ^ Cy tj' ,>ul - l \ jk''" jL$->- j~*-tJ 'Jj*^\ 

V-LJI oLbcJl yp Ui^oJ tl-8 JSLlJl ^ yoUiJl (KDX1000) 

jLgjsJl 1 JLgJ jl .^LoVl j^a^i ^ J tAjj-i^Jl Cj^LuCU-^I MSL! 
i_aJlJl t SjJLaJI (j-iLJ ilJLxj jv^o-cJl L^J*>li^ jj-Sv-o-J 4_^_>-lj 

SJLf-li oLsf yxjiilj ^5LtJl ^yio (_g j>ijj .4^~j£j JwojJLi j'j-Sj j! 

.aS^^IIJ i*jL cLL 

^j^JJI Jyjati jJUaJI 2-2-8 

j! /ii j_«^»c_«Jl 4jjj_JJl <LJ> j-sAJl jiLrf2-oJL> L« jvJajt» COLS' 

^s- °jLp 1988 j»Lp JJ> Cj> j\y > JbJj>J 



OIJ 01. 
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( jJ>«-^Jl oiLt-N SJblS ^jJi-^>Js\j ^j£>\^> jJl t j_a <Lp jJw2-» 4jj1 W ) 4 W 

Olij I tUJJ iajULaj Ujj Jil obi ^jjj iSljLA jl 4^^™; C-Sj.il 

^ i ji\ j->Jl 4-JLp 4-j j yfl ll j^l ./? <Jl ,yo ^jJi j^l iSLLA iL>Jl 
,<^S 4-^La-Pj <L)l.»L^aJl 4jl../?ll 4~1^*J 4«»ljLaj j»«Jl 




tS j-i i^JLi;) LJL* ^_*JI JLAj^J (Fotec S665) 665 ^ dlJji jLjj- 2-8 JiLiJI 

(2,8 J^-i) (Fault Locator) _^*Jl 

lJU^Ij isloJ^I SiJjC^J lJU^I [ y2^Jl] LjzJ^jJ 4.W-......J idJ^Is ^ 

oJl» J-ojCj 4X™J| Cj*>L~v2^J| j| jj_*_S\J| JbJbJ iiojJl SijjLo 

Sj j J C-iJJl *j-aJ| CJ ^jjJlJl ^l^Jl fLwJl fl-A^w-lj 

J*Ai»- (cjLJJI L> jjwi ij^-j Jl^ ^) y I^Lla jlS ISI L> 
t_~^Lo> IJla *_j^_*J| jLf^r 0} .c-LJlJI ^J*>Lp jl /j JjLxJl 
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isUaJl Jjii 4_^>J> (j-^LJ ^JUlij) «• j yaJl SJui 4^«J> ^Lij ^J> j^J> 

. (Power Meter) SjJLaJI 

a jJ2i\ ^li jl^r 3-2-8 

jJLsJlj Lg_J jJLiJI <u-«_Sj BjJLiJl ^LJLJ jl^->Jl lJu& j»JL>c^™j 

oj^^-^l oJla |_g jJ^>cj Lj iiVf-j .Ajj ./> Jl ^JLJ^M oLSv-w. Ij <LJIjl^«JI 
-8 JSCiJl J y.UkJlj [FOTEC DM3000] 3000 »I dL"y JJU) 

90 jl-li^-; JL>-*j t ^jJU 1800j 400 ^ l _ s i r l» 

.(jLj'-o-S' JsyjC ji-Vl £1*9 jjl ^J^P iU^P^lj ^liu* t j~^' 

L^JJaj ^1 _^jL<_JI Jij ^yijjJlj i (Menu-Driven User Interface) 

^Jl i>- j^Jl Jl jjs! jL~>-l j» JbnJU~«JJ ^_Jo oj— «Jlj ' 1 1 ^" ... 1| 

. LgJLS" S jil oULJl J«>t-~j oljilj 
(_g ^^saJI *-iJJl 4-2-8 
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(dL-_ji IS" p 1.02!) (Fotec DM3000) 3000 »1 dl!ji jl^ 3-8 JiCiJI 

Sjj aj^-aJI ojJLaJLj iS^jjj *y IJl» i_JjcJI jL^r j>lJj^— I jl 

: Ji, c^>'Vl oW ^r>U 

S jviS Jb_p 43L~J jj-~S^Jl ^ c-iJL£Jl • 

^ Ji^J ^">L*Vl Jw» y ^ y>- <u\ ^y> oSUl • 
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Ljjj pLA« q& ^ (4-8 J^LiJl) oJla t_JjjcJl Sj4^-I jl 




660 ^1 djji jl_^>- 160 Jl jLfre fjS'Wi jl^ 

(^S'ljlij JS'j-i S^JLSj) (^j-^sJI i_iJJI i_Ji*j S_)$»-l 4-8 JiCiJI 

ojULi l_~>JI j*->^>tj <L>jL>o 5j^-Vl si-* ciliJ SjLp 

ialSCo l^Jl L*5 .ivs>Li- (Adapter) 4j_>l^Jl 5Jw j i^-UJl 
.^a>ojl] ioU- SILLS' t j~^JJ^<JJ Jaxj U SiU-j 

j-a jJI j AiUaJl l y*xi Cj\ js\ 5-2-8 

Sbl (_gl J±a Aj^waJl i-sUVl (J ^2j>ciJ i^L-l ol jiVl oj-A jl 

.jjj>^<J| lx>iij> iJ^L-^/lj 4^U>tJl ij*>L*Vl hj\ ^ja^i 
ajjj^.,^11 i£j<s> J I ^-aJJI J cjLsfjj>ciJl jvj&l (_£Ji^-l jU tJj<JJLj 

JlXp Aj^waJl iilkJl jljULo ,j^Li iaJjJl *Lol Jj t_~J> yJl *L5I 

^ jJLaJl ^L*Jj jljS'U jl I j JUJj>td L-L-l lJu& J^SCIjj iJJl ajL^J 

Jl jL^>Jl 

i sl_J *y 1 cj*>L^ j-<J ^j-vJl ^yj^xjiiJ <uJ> yfl < oljiVl oJla jl 

2LiLJl Jlp i^JUJl b"j .Ja-»jJl Si yu> ^iU^lj isLoJ^I oiJbila 
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ip _y*3*j> j\ t (Pass/Fail) ji y / J j-i-»J ^ j-tS' 

oliL^li^l j! ^jUj alJlP^I JljJj^- iiij^Jl gjbJl (.g^^^jj 
oJl^J .^iU!AJ ^L^JUJl ^U-oJl ^jJlp <L£~iJJ 




C^^-L^j ^> 3^>jl2j) (Turbotest 400) 400 c — •>j> J ~> j^>- 5-8 J£_iJI 

Lk)l 

£-Lv2J j tSJ-vk^JI ^J-P C~iJ oJ_Pj iJ-JL J-*->^ 
oLj j ^SU^AJ .^Jlo iS^j-ij i (Philips) ^j-^lS Ji* iJ^I 

<■ (Wandel & Golterman) jl^Jj-SjJ-Uljj <. (HDW Elektronik) 
t (Photodyne) j_>b j-J j-ij t (Hewlett Packard) .ijLS'L; cJ 
( _ r Jo^j t (Thorn EMI) . .(j\djyj <■ (Solatron) jjy^l 

^UJo cjIjl^ jjj<^vaj ^-j<J^va^Jl jl .^Jl . . . (Noynes) 
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.5-8 JSLiJl J S _yhUajl 

c ( ^ r ol_wi_U <l~^L~-I oljl jjk (_gj ./? . II ojJLiJl jL^->- jl Lo-j 



J-^i-o (_£j-/aJl jj-^jJl JL>^<J ^LSo^Ml ,_^Li jl-^-=r j»IJL>ti^l 

iili' jj& ^^wa-Jl j-^J-Jl JL>^<J ^LSoiJ^I jLf^r j»lJ->^-~^ 

^i^l ^ll o jj<— J-^aj (jjJl jl^Jl ^Jl ^Jip dUS J-oJj<jj . 5JN 1 

.<uxJ ^l^^/I oL^>Jl 

^ ^-Sfl iJ 1 -^ 1 t^a^l 'j&r* 6-2-8 

oL>- _y^> ^ j_» (Fibermeter™) ^yu^^^JJl ^LiJl jL^r ol 

i»JJJl cj*>W?jj tisLoJ^I oJjcia ^-sLJ^I oMv?jJ ^JIjuJI ^^^ill 

.(6-8 JSClJl) ^™Jl LSUl 




• (^jS" Uli JS'j-i 3^>JL5j) ^IjL^JI l ya*<j&\ JjJUa! i»_jiala 1 j^^—iJI 6-8 JiC_iJI 
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^dic^l JyJ> jJ™i. jl^- j (PM23) 23 (>! ^ ij-aJI SsUaJI 7-8 JSLiJI 

(^S^J ~ & a? *-Jt2>) (LS20DV) ^j^JU ^pUI JbiJl »Lw=Jl 

jiiJl ^UJJ Silk* JaL^Jl IJla jA*j> cJlS U ISIj iJjI5CJ| J _>k 
.^*2s>Js}\ S>jUl c>UjJut*Jl jlf>Jl US' tL<JU- Lfci«- 

^A^iJ 4^Lj (7-8 TSLtJl) kUJ^I oj_*jo> olJj^Jl jl 
S_jL)j_L<_<J| cjULj ^jj-j L_iJJl cjL5L- ij 1 4^L>t^Jl cjISC— iJl 
Ji«Jl Si j&a ol-b<^Jlj (Fiber Distributed Data Interface - FDDI) 
(Synchronized Digital SjLalj^Jl S-_«j ^Jl SSL-iJl l _ ; /2j>cJJ S_«_j*>LJQ 
(Cable TV 4_g.il ,/» i II oU__JUl o^LiLSJ 4 Hierarchy - SDH) 
c^LS"! *lj— - (Telecom) S_C_J, o^LlfTj t CATV) 

. S ^il cjIjjw — SjUI ^jl^~ ("I J-'"'- 5 

^A^i j_» oJ^j-Vl o-i-gJ _ r _J jJl j»lj_i___-Vl j! jv-P jJl ^J-c- 

Ljl^oj— I _y->-«J l^lJu>___>l t j5U^Jl j^o <ul Vl iJjI^JI _j3 ^j-Aj-Jl 
Jj-s-j Lo l ^Jj . . . 1 A J^-i ^^Jl Sjjjj Jw» j-oJl ^ya^cjj t JoLSvJl 

.^jilJL^Jl ( _ r s_>_«lJ SJlia C->|jjt*Jl oJlA 
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(OTDR ^^aJl J*-J>\ JUJI ^l&ul 7-2-8 



(Stuart dJL~*^ Ojl > JJ ^^IjJI j ys}\ ^y> oL^^Jl 
IJu& J^>_*_>j . (Michael Bainoski) ^ySL^j-oL J-£jL» j Persenick) 
(Rayleigh >j> ./? U i-_i_LkJl Sjl W : .^*>Ll 4_Ji_>lj 1-^-*-; jl g >Jl 
J5 ^ ^r-*-^; * j>*\\ <y \jt*-^> ' jIJlLo jl <• Backscattering) 

S y&UaJl oJla jLg^-Jl .1— jLJJI J^I-> cjLaU>jNI 

.(8-8 JSClJl) ^ 4lvai» aJujJI ola jl .^_L>J ^1 oL-lSUj^l 

Uy> ^UJ £-1 j (iUai Jlp fO^U^ (OTDR) jL^r- jl 
cjLJJIj ^y>\J>J>\ (5Jl_~-woJl JjL5-» -AJLaJl 'L-o-S' (^1) k±~JJ j^-A yJlj 




^j^aJI j^>ll JU«-<J ^LSLkJ^II ^Li* <L-Le ti-j^l tj~<JI 8-8 JiLiJI 
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J_>J_>tJj l_aJL>j>J dJJj-S' jL^Jl t jj>«L«_> 

<j-£-«j M ^iLJVl ^ji (^j-^Vl *_Jj_jJI ,jv2-*-;j t 0*>L/sjJlj 

.Si j>t^Jl jj^-JL; 

- i_j jJaJl ^ JJLaJI <U«J> (j~~A> ij^>S\ oJlA jl SI i JiAS Jb~lj i_S ^ 
JjiJl dUlSj t^jJiiJl JjiJl i^^JJj t iJ^kJl - 

.^jiuJl ciWjJlj 'j-j«JIj tjj-~5\Jl JjJL>cjJ j»Jj>cJL™j l^Jl loJ? 

.i—aJlJI «_ys-LUl jl ^ys^jjjdl «^-l jJl Lr ~ ; ijj 

JL^gJl ^LSsjiJI ^LJS jW^r JL«_ « -w -i Lj ( _^a^>tAJl 1-7-2-8 

.•, .~.\te'< t j-j 43Q2JI Jit! jlJiiaJl oU> (j~~A> 

jL^>- ^Ijl>«^<I (_gjjj.,^ll t j»j jJLaJI l_™j ^jLi^^/ aJ! 

: ^/l ^jJ-^JI jj^d i j (OTDR) 

i 4»Jj^~Jl Sj^^l L§j l_™^j Jill JJLaJI 4-^5 • 
j-ji jjJl oli isli-Jlj 4j j b; <Jl i_j ^-j<JI •> jj>- j (j-S'Lol • 

tcJJJ icUJl U>JI • 

'caJlJ Ji£Jl JjjkJl • 
'c-aJJ Jl&I JlaaJI 4^ • 
.dB/km • 
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( _ f ^>jJI JL>s-<JI i««li\j«Jl ^L-aJ .a ■ M jL^>sJJ ^jfi^S- h_ J L * i ^»Ujj 9-8 JJv-^JI 

(OTDR) 

JL-,1 

J_w« (J*>L>- t(<L~^lj jl_^_>cJl) jJ_v2-oJl J->c-J ( j~S\-*JL«J I 

. (Fresnel Reflection) ^LSLxJ^U J—> ji j * j-vaJl 3 jUaJL~^ 

^jlajJl (j j-*^ j»IJj>cJU« i\j OS ji^LoJl «• j ./? ll <dp JljJjo jl^->Jl JJu>oj 

JJ- >c - a J~-*-i 9-8 J^LlJl y-^Jl ^jJLJl j»_^> jJl ^jij .^j^~_«jJ5 
(X-axis) cjL™JI jyxj> J^-i ^-rf '<>jL-i^l 5iU» (Y-axis) CjliL^aJl 
.jv-LS' /Ju™-jJLj ^Ujj tojLi^l LgJ*>L>- JJi^j ^jJl 4_sL~«Jl 
k_™o ^>jL™a J^-^-i ojJLaJI jJLal^ L^j^ t iJJl SjLi^l JliiJl 

.Sj ^$cuJl 4~xLa!I ob~A y]\ 

iilkJl ^LJ jli i JLJLl^I jl^- ^1 Ui-ljJl SjLSVlj 

.Lsij! JUi (Power Meter) 
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JL^Jl 4~*\SL>6\ j-LaJ ^j-^aJl jLf*Jl ^Ua^ 2-7-2-8 
4 W 2 i J_*_> o^-iL-^ j : (Dead Zone) i 5 h ; < • 

J*>U- ^ ciJJl ^1 *j-^Jl Lg_J> JJ~Jl, ^Jl iUaJjJl ^! t J-^UaJNl 
t j_« jv^>Jl __^-S' J—~j ji ( __ r o L5sj«J I t_ ™o .tc^ J-*J •l-JjVl (J-^ 5 j-o-ll 

4 a \s ' . oJl t j_«_vs 

BjOi c^_«_v3 Jii j . (OTDR) jlg.^ j^JlJI 2L>«JLJl 
LgJU dilJll j .S^waiJl Jl ji»\/l ^LaJ jl$j>Jl iJLgJ 4JUJI (Resolution) 
4 2 W ; <J I oJu& ^jA>Ju jl t j5Cojj .4iL~<Jl S^../?q ^IjixJI 4ilaJLa ^U>o 
^2+0 j-i ^ 4_iL ^JaJl ojjfc j! ^/I t J^j j^jl JLLP iiiUa^JI JjL- j»l Jjk^—L; 

.^LajJl jL>c^Jl 4^»>iISo<jI (j^LS oj^>-! ^y> jiS L^JL»j<jujIj 

oL»LSo<Jl j : (Ghost Reflections) JLswiJl oL-liCxJ^I • 

t j» 4>cJbJl jJ™j cjL*LSo«jI 1 g . . . x j .t_Jij<jJl 4J_«_p ^3 t j^j j g W" 
^ 4iL~<Jl cij<-vi JJi^jJ LjiMJsl SiLpJ ^yJl o*>Li> j_«Jl 

oilpj 1 Lo-^-^ jrd j^' t — ' jJl jj^u ' oHJl ^ t j-J yfl a'. a 

•ty W j*—" j-" <_5* ^JJ^I ^JjL™^ j~-*^ J^-^ lP-^ ^'j^-fi ^ 
Jajl jJl ^ o-Lg-S' 4^>t„i oL»LS\j«Jl ^ 3JLP j g laj j! t ^ r SLojj 

JL>^_«J| jl : (Dynamic Range) j^^j-SLwoLj-jJJI JL>«_«Jl • 

(jjiJl ^ (^J^l JW^o-il ^^LSUJl (jxLil ^j-aII jlf>JJ ^jSwibjjJl 

SjLi^l <ui j j-SJ ^jJl JLiiJl iLj^j jjJJl ^y> 4j>cJLJ| iiUaJl 
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J^mJl ( _J-£ ojili CjIJjcs ol ^J^ix-oJl j^*Jl jj^a>t3 ^ 

(Nettest - 8000 j^J ^ jJ j^SJ ^ ^ c~~J c~J) ^ jlf=r 
Jlp jiUJlj 10-8 JiLUl J> t>r Jl PK Technology Model 8000) 

tisUJ^I iJjtLaj 1 yi-<J\ -k«_JJ LJLp Jlil 4j^waJl <Uj b'. <J| i>^>j-; 
(jjJJl jj-^iidJ t j5l»jj .isUjVl iJjO) /JiojJl i t j c >^Jl jv-^waJlj 

(8000 j-o-i) Ajj ./? Jl SJb>- jj| oj-^-i Ij-o-So>cIj j! ^/a^uaJL j y> yu_ 

J-«-*Jl oLLWj^ JjJLxjdJ iLli ^iJuk^J 2Lfj»-l j J*>li>- ^ 

l^iLs^J jLfj»- ^ (Windows NT) j! jjJ_^j ^\ b : ■ J-a-x-J 
. (Pentium PC Controller 8000' s ) ^yj^ j5 




ojii-) 8000 OTDR ^ij^j ^jiSJ ,/ ^ /c 



_J jl^- 10-8 JSLill 
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jj- iLJU- Jj^Jl ^ i^r^Jl (OTDR) ly^A y jiS i]L& 
tilj^^Jlj iLiUxJl oj^^l j^juj .<ul£Jl 4jajsl; j j5i U Silt- 
t j5Uj ^1 oUs ^>JJl o jili ^ LgJI j» jv-f-jJl ^jif- 

JSLiJl J ykUkJl (CM A 4000) 4000 ^! ^ ^ ^Sj^J c~J 

^ (OTDR) S>£^4 j-o S/j_«^» LJlJi^o U-ij-^J 11-8 
cJs jJl ^ 4J^ loJj <, (^^^j^Jl (OTDR) ^ Is j^- j_<Jl 1 _ r c2jL s ^>Jl 




(CMA4000) 4000 ^1 ^ > JJL---. (OTDR) ^LJL. 11-8 J_SLjJI 

(OTDR) jl^^S JjJjcJJ iLli jJiuJl oJu& j .aJ j^>j>^> j i~^> ioU^! 
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jj ,/f "j i Ajj ./? Jl <Lil W U ^LJLjj t j_oJl JjJL>cj (_J-P SjJLiL •Sjj-a 
(OSA: Optical JLp t jlJ i^-jj lSj-^J' i—iiaJJ JL>^>5 jl t ^ j-^> 
J jJs ^^jjJ i_ iiSLJl dpi yfl "Jl oL» j b : <J Spectrum Analyser) 
JjJLxJ j-SJqjj . (Dense Wavelength Division Multiplexer) i?- j^Jl 
t j_« ^-jj ^ jvj'^Iju "UlLl^wJI cjLj ./? Jl t j_« j-1S\j jL^>Jl Ijla 

JU>t^JI 4_^il5o«Jl ^LjJ ,/? Jl oJ^^-Vl Cj\Jo-j \ $ Lo-i CjI a . . WJl 
.^LpL^JIj tioMJlj ti>-jij^jlj t oi^jLjl i>-j^Jl J_JaJ (^jJl 

Sj_*J ^-d-^- 1 ij~J t^-'j- 1 * 1 J L^c—oJ I 4_^LSJ*JI ,j->1-~3 jl g Jl 

^a^JJ (ilJuJlj ^ jwaJl jJLs^JI J^>) (Test Kit) ^^a^JJl 
^jli^ Lygj •/>'■>■ JJ-^Jl ->1->h^ jU-=r <*-il Vl tJLlaJl 

. cjLx_oj>c^JI oISJ-iJj 1 ^j.,>?<Jl 
JL>^JI LSo«Jl ^LaJ i^jwaJl (Fiber U) jl^->- Jl 

ill^ Sjl^j jjs 1 12-8 J^JjJl ^ jj&UaJl dJj ji if ^ t^y^ojJl 

<J j-^i j^r J>\ jj-^j J-*^e Vj^* d>> iMj^. f 

.^jJl JU^JI 




-.JUU) ,_yujJI Jb^JI ^LiJ tSj-AjJI (Fiber U) jj j~j jLgj>- 12-8 J&JJI 
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•>J_*jl« cjLUI ^ys^Ji} ./? i SJb~j ^ (OTDR) jL$-?- t-iiLj 
.1550/1310 j\ J^JI jyi, ciJJl ^^^ij 1 1300/850 j! J»UjVl 
L^Svoj <u™5j pSo»o a?- jJ J*>L>- Ajj^sJ}\ oJi?- jJL ^SoJl (_g ^>=jj 
jLg_>Jl J—^j j-SLoj Lo_S' t ^ ./? . ll 5_>JL*_a dJJj_S' 

i j5loj tjL^j>Jl /^p SjiLrfiil cjULJI <i>JL»^)j ^j«J *_jj^U-JL 
t j» j! t (AC) i J jl™^ jL-j cP^ 1 j£ ^ jL^>Jl JwJi-xJ 

-_S^jJl aJu>^ jl il tlj-~j ^^iS^I jL^fJl IJL» JL*j 
^ oULJl ^ 4_JiLiJl ^jIp jljjVl j»lJJ^-~-l> jl n_jj_Lk*Jl 

k_j^-jJl Jj»b»J ^^^aJl jl^sdl 8-2-8 

JbjjJ L^SUj olil (OTDR) jL$->- <1>T ^ (t-^j-il ( _ 5 Jlc- 

<bl toJbJL>Jl olSLjJl ^^-^^J LgJl LJj t(i^LSo<j^l 

.^laj^u-l JS JJ 1 (Calibration) IjIjipI 

(Optical Fault > j~*Jl J->Jj>cJ jl^>- j»IJu*l1~. L J^>Jl j-o-S^j 
t _^Jl i^L-Vl cjLJl^jJI *tal < _ 5 Jlp jiUJl t Locator - OFL) 
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t j5'L«! JbJbujJ jL^j>cJl j»l Jj>hJUaiI l^J_J<— xJj <iSwxJl *Ijl> J^^So jl ju<-> 

^Lil j^aJl jL^JL 5JjH« k_j .Aj»b>ej 9-2-8 

^ 3^1 _^LoJl Ulj-oJl Uj-o (OFL) JjJj>J jL^->^ jl 

c~~J Llj^Jl oJu&j .^^LajJl jL>t^Jl <t_w^ilSo<Jl ^LJiJ t£j',n Jl 

^LJjJ 4j^w2-Jl iy^>S\ ^jl^- j! IjL^- S^Lp Jwo_»jl™j iS*>Lxl 
(_g ji^Vl oLa-biJlj 4JI , ./? ll olaJJ^ ^ ^y^J-Jl JU^JI i~-LSo«Jl 
j_a jl^Jl IJla jj-SL, jl lL~^-> ^Jl^jJI j! ilxJ^I ^-^S"^ 

J_«_>Jl j|j_wo jv-AjLpJjl^I j-S^-oj ^-^-rr^ clrc-^"'-*-^ J - )Lf> 
la ■ ... ' j_o«Jl JUJL>tj jl g >- jLi 1 1_£ 4_w^l_j jjj . JL>J| 

0 j-LaL*Jl ^JaJLwvO <J-^i_-Uj ^j_JL~*-a Lv^U>=_Jul jl LojJj ^ A 
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jl iSLkJl <j»Li jLf^T Jl (_£j-v2-Jl jJ-./?-<Jl ^jJl iiLviNL;) jlLUI 

-Up 4iL~«Jl ^-^l LaJ^ ^ j j5i <ui j»ljL«JNl iilaia LkS 

a^-j^JI ^y*^ o-U- 10-2-8 

i_ AJJl ^ CjU jJm^Jl jLilil jv-So>J ^yJl SiJj>t^Jl J-«l jj«Jl ^ 

jl t j_a jv-P jJl ( _ 5 -L«-J .<L™/lj cjLJJI ^ <L>- j_oJl ^Jfc (_£^w2_Jl 



( _ 5 -Lp '■ g oJl j_pL™J cjIju«_oJI j! 

toi-bCuJl O-j-sJl J jis f-Uljl jjxLx! J j^s^Jl\ (Noyes) 

i;LwJlj oLJl«_*J jv-ow^JIj (13-8 JiCiJl ^ yfclkll) 

.L^j JSUuJl .UoIj 
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tSji. i*jl2;) - (WSP100) S-^j-JI Jljt^l jJU^ *USl 5jOi aIjIp 13-8 JiLiJI 

.(Noynes 

l yz^JaS\ ^ys y6 j . (Optical Signal to Noise Ratio) 
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jl ■/? Jlj t<L>^SL~*Jl oL™-j^Jlj toLa^5sj>Jl ^ <u j ■/? Jl e_sU*>U o-bl ^uJl 




4j*>Ij (_gjL>cJl jvJUJl ^ Aj^waJl cJLJ^I JLuC^I j»-~~iJ 

4_j_SL_L^*>LJl j 4_;_£_L-»Jl oNl ^3 "Nl : 4_1 ./? a : ■> ^JU-^^l 
^ iJLJVl JL_*jl^I ^Jlp L-Lxl SjiJij^Jl) (Telecommunication) 

SSLlJl i>U^j ^yoijJl JUaJ^I ^ JUjC^I jS^ A-^LvaJlj 

j (Integrated Services Digital Networks - ISDN) 4_LoliLx_«Jl 

JUpSII (JLp J VUxl-I _^Sii 

L^waJl i-iL-Nl oNU>j<jl^I 50 j» ^iSl jl 

j»jJl«JI ( _ r Ji>^<J Lai j t L5lL-*>l]|j i>5iLJl cjI^.U" ^ 

(Advisory Council on 5JL>=xJl iS^Ju-Jl ^ LjUii^Nl L>- jJ jJ^cJl j 

. Science & Technology - ACOST) 



I jJ>-j_« ojJ-s^s! jty^ ^t" _P J j-b«Jl jr -1 
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I o j~S A^>^i\ <U«Jfcl ji Jl>t^jl |jj& jl Aj^vaJl oLij^xSGNl J^P 

^^lJ^l^I <*-Jl>- jLJ-» 10 j^s-Xj ilijj <u_«JL*Jl (_j j— <JI J <l - ; - <> ^ 9 ol_j 

<_A^ j-* c5-*J £pr ; JJ- S ' ( ITT ) ~^jr^ ^J-^J -Wj-^- 

i3 j— Jl jl tAjj^aJl cjLJj^^iSLINI ^Lki J cJua_p ^jJl cjIS^JLII 

Aj^waJl i_sLJ^I J-o ( JlS' j jJlo 60 Jl ^C^L^ L&J^j LjS^/Vl 

.2002 ^UJI J 

(Kessler J^j-^xJl j-^y y~~5 ^jJU J-SJ-j I JL»j 

ibjj jl jJuJl <ul Jlp (^jJl Marketing Intelligence) 
ii^Jl J 15 Jjj<^>-) LaJI^j IS^~°I <_s-i <jj-va-Jl lJUVI (j j—- 

^jUI jL SjU^Jlj if-LvaJl Si OjJi i^^i-Vl ip-Ul jj^j 

2002 fUU yLSyj 5 i _ / vaJl Sj^-S/I j» So^^uJl aSJu-JJ jL^r^l 
ti^j^>Jl S-oJaJI J±a ^JlojJI ol L . Lill J pLoJla^I ibjj 

J*>L>- L^- 1 j*-S^>tl*Jl *->Lv<2_<>Jl CjLSv— ij Aj^>cJ| £^jLjL«Jl 4_«Jajlj 

Jjj<_« -Sbj; jl ^S^-aJl jj^J 4jI UkS' I \t- ilijj t 4j>jL<_» C->|jb~J 
Jl CjLjj ^SvJ^i/lj 4ju^<JI <uSU^»Jl Cj^/L>jC-**>\J (_£ jJL~]| j_ojJl 

. axJI J 70 

VJUJI 3^JI 1-9 

S_;_SLL*JI oVl ./? ;Vl (Jl j_~>! j-^l ^ S-j-jjjjVI BjLiJl jl 
320 Jlj^ UU- L^~~ij .(JUJl J y>oj U^iSlj IJLL^^j 

SjU^Jl Jji L>_> tAiJl J 50 iJo^Js\ cjL^ jJl jlSL- 
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Lo t (Europe Free Trade Association - EFT A) i^-ijjj^l 5 j_>Jl 
Jl iJjJl J^aj L«-;jj .0 j-^ 360 Jl 3 jUJl oJla jlSL- ^JLp Jbjj 
.iJs^-iJl LjjjI jl-xL ISI o jA* 500 

Jl ,/? Jl Cj^/1w2j^/I CjIJj«_<J 4_~<JIj<J| (_J j—Jl <U_J 

jUL. 30 

UUaj^J jl .2010 aUJI JJ^, j^J^I <u^- jLL 200 Jl ^ Jl 

tLijjjl J Cj*>L^5j^J| oL_Jil jv-wo-s^aJj ./?" J j-^^l • ; '-^1 

S JlSI Jl ^jJJjJlSvJ^/I '. ./? 7 ll jL>c_a <u~«U>Jl 4_J j_«Jl ( Jji>tjj 

.CjLj j;./?1| 

(ol ^ jJLiOL) tiUVl Jl jJs! J i*i jJuJl k_JJaJl jl 

. 1-9 JSLtJl J 5ivai» i^Jl LiLJ^I U^N 
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(Jip^l *>>JI jl 

; SJb>=j^oJl ^SvXowoJlj tiJSjJiJl LjLJlj i Lj y 
LSJLJl o^l ^sjVI L>- jJ jJlSo JU>^ ^ji ijji ^yij : LJ ji • 

4-jjULi 3 <Lb» jji ^ ^j^waJl ^_9LJ*yi cJlojC—Ij t LSOL-*>Ulj 

j/Vl LjJ S-JLJl (Biarritz) yjjL o jii^ cJlSj .<£ J*-^ JjJLlL 
. 4jj J I (jUVl yJJjJ cjUji>JI jj— «Ij 4^^1j ^ jvJUJl ^ 

olSL-i 4315 ^ ij__ r vaJl ^JLJVl L^- jJ jJlSo t L>J j»J LJ jl V^ 

.<U«J ji\ <lS0LJ| l^jlj jjUj 

^jJlp L>- jJ jJlSLJI oJla ^y^-i *>Lii 4 b a^Oi cJl5 : LJLJl • 
ij^waJl ^JLNl iSL-i ^ Ljjj-^-l 1 _ s ^Jl oljLii^^l 3_ 7 iS' ^ i*-*^ 
ii^^Jl ^iU^I JLjcu-L LvjIjJIj jJuJl ^yi jJi* ^ 4JuiLSL<Jl 
JLjcuxLi JJLu~<Jl ^ i^S 4_™5 jJ| ^jSOLJl i_ JLOl Js j 
. J LSLiS/ 1 ^ JSLto jsUJl Ha j! VI t.k*Jl j yl. ciJJl 

LSJu-*>Ul j LiCLJl oMLaJ*>U Ja^_Jl i _^L> cAJJl ol i L^J^Jl 
J^JLu~<Jl ^ cjISLjJI oJla ya jJlSsJ WWw jJj .oL jJj«^>JIj 
I jJl olSLiJl j iLoJuJl oliL^Jl j LL>^J| olSLiJL ^ ji ("IjJl 

Ajj ./? i ci-J <vSLji ^J>j_> LjUajjJl iLj^J-cJl C— ali J-3j .4^>-L~qJ| 
4jL^ L t(_g _J^I LJLtJLa ^-j (Stand Alone) LjliJu ^LoC 

Oil jjlj«_<jl C>LSJ_i ^3 L>_s y™?-! 4_L* ^oJl CjL j_L«_«JJ <U_«_9j 

jj-^LJl oL jJj<^>JI J^Lj ^3 o oLjl?- ' 

Cjl W ->ca CjLjlSJs -i^-^J tOij^JeJl Oj ./? llj t ( j~5JLJ|j 

.oU jijt<Jlj SjjikJl 

1^— jj— Jj-~Jl o-Lft j^wi-Jj '.^j^HS t-^ijjj^ t}\ j**^ • 
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^Jl) ijjLJ-Jlj i (ISDN 4_L,Lx^Jl oU-LiJJ ii^JJl 

- J^J j^Jl jJip SiliS" ip-U jjUJl jJLvaS ^0 -^j—^lj 

.((_y^L<Jl j ji!l oLux—j ^ J^>j>Jl jlj«w» 
tij^^aJl oLJj^SJ^I iUjLpL ( _ 5 ^>Jl_>«Jl j»U>jj&Vl lJu& £j> 

jJ Joj W w ( v r «> 1999 j»U- jjj> a^woJU- olSjJi Sj_p c~Jlp! 

; SJi>iji<Jl <*S^Lo_oJ I 

oIJjw ipL^aJ <L>Jc^ o^lwajl ^-i (Nortel) J^jjj • 
^bJl ^ jA^i 5000 _JI jj- LJL- ciijJ ioVLoj"VI 

t (Paignton) jj^JuL ioJU lgj<Jlv2» 5j__ r ^aJl ^iUVl cj Li jS^> 
l^-ji-t j» iJLp c-i*-si> IJla j - (Belfast) c~»liLj (Harlow) jJ jLa j 

^JL^aJl _}5l j-" j»-*l JL^I Oj^jL; ^ L^jLLva-^ .1998 ^ 

i 4_JLp Si j_p- ol i 4_>j ^ ' oLo-jr a '. ./? 7 1 LjjjjI (_gj^5\Jl 
(Wave i>- j^Jl J jis jv-^—iL; i^i-pUi^ ^ <_rH isL^l; 

. Division Multiplexers) 

cJ j--A ^ysj t (Agilent) c-jJL?-I c~ipLi> • 

^J. ,<r> » ^ 1 g ■ a b j-* jJlp t i^i^^^l (Hewlett Packard) •SjLS'L; 

jjj<JLvaj i— it j» 1000 jL*j<Jl iJLp — ^wsl (Ipswich) ( _ > 1jj™jI 

<U j-rf2j CjLi jS\» 
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ISjJ, j (JDS - Uni Phase) j-^i _ ^ • 

ij^wa-Jl eJLJMJ (Sifam) ^LjL— iS^-i J ^ .r^l t_r^' 
(_£|j5jjJ L^jolwa^ ^ iiJij 1000 ,y> ^^iSl iU^jJ j-t- c^JlpIj 

.(Plymouth) Oj^Joj (Torquay) 
oLJ j ^r^J^l; ^j^J if- j-^->^ *>U^I ^ j <. (Agere) j^A • 

^Jjjl <_s^ ^ j-* ^^->^il ' (Lucent Technology) jJ 
j»L»Jl (Ascot) o j-SL~M ./? . II oLo_^>t_oJl ^_w<> : 1 

.1999 »Ip J5lj! /1998 
i <Lp jjJLi ol5 C— «li t Sjl>cJl«JI <t_S\J_«_«Jl <_j3j 

: U^J 

COLS' j (Marconi) ^jijL i-jlkj^Jl o^Lvaj^l if- j-*->^> • 
2001 fU ^ c~Jlp! JlS cJISj .(GEC) ^ ^1 ^ LiL, ^^-J 

t j_«JJL^ SJbJL>cJl iSj-JLlI oJLAj . '. ./? " ll (j jJ» CjJI^-L CjLo j II 

.ILk j 400 Jl y- 
4_oJL» ^ (Bookham Technologies) jJ <»L^_Sj_j • 
L^- jJ jJlSsj cjjjJsj 1988 c~™-U .(Abingdon) jjJLiCol 

((SiJ_>^>Jl oLLJslJJ 4-Jj.^ll cjLjjiCJl)) j! «iSj-»l)> Lg_<wl 4~<JLc- 
ol ji! ^waJ (Application Specific Optical Component - ASOC) 

^JLvS CjLjLajj J^l ^-^->^i\ jj-^ <U~S jLo_*JL^L> Ajj ./? Jl ^JU^I 

iilS ^ ^jA^j iSjJJl W:.^lj .AjjjSw j^LJl^ olilij 
^LuiLi .^IvaiJ iiiil ^<jl CjIJLJLxjJIj jj-^jJl jlv2~=~L>j t ^j./?ll 

.(Swindon) 

oJUJLj- iS^-J; c~«U t2000 j»Lp j_J j_> / jl^jj^ ^ • 
(South Hampton oL-j j ./? U j j^_-_«La Cj jl— i^^-j. ^j-q—^J 
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j~S\ ^y> Jb^l jJ ( _ r LJ a^>- 0 37 ^ys^a^ij i Photonics) 

4joiL>- ^ 4^^,,^ Jl oLjj ySJ^/l j£ j^Js jlJcul ^jj W:l ii-Jij 

Oilj . jj-Sv_J—»Jl Vju n—sUVl t j_« Si^jLi <L>J_JJijJl 

UJI 

Jlj-I j_a j t (Erbium Doped Fiber Amplifier - EDFA) ^j-^^-iNl 

^Ul cAJJl ^i*>U JJ~b *j_siJl ^-sAJ j_>JJI (EDFA) J^i^jj 
A-jj_siJl oljLi^l ^ SJjIjJI 4iLkJl J*>Ual J^i^J L/?../? W ^J j-P 

oi_» pj^sAj La tl—LJJl L_J j-^P j-*J ^jJl 

. J^p iv? 200 SJjJbJl aS ^jJl oJla jj-ajj jl J^tj 

L5j~o! obs jJl] L^L^l ^z? ./? -^<Jl ./? Jl ^L^-jJJ L>-^ I j J ./a < 

.5JLJJI 

y_^kJl 3 ^ 3-9 

jjj ^yj J^?I^j jLw2-<Jl IJla ^ J-^iVl L^-jJjJlScJI ^p k^j>*Jl 

iSLJLiL BiU k_~IL_ (_$jJlj) LJl^ <_SjjiJl ^U-iJl c^L ^Jl 

oLiiJlj tJ-JjJl *LuJl L^-jJj^Jj t (Super Lattice iijL>Jl 
(_$JUl Oj^xSvJNl aS y- jjjj-a J^" oMv^j-^Jl oL»i! ipL^aJ SjjJsluJI 
iaj^-i ^^Jlp iLiJl (InGaAs) ^JuVl -V*^J j 
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J ./?" i>- y> i*~> £^>\ ^y^f- OjiLillj (GaAs) j» j_JU(Jl JLjk-JjJ 

^LvJI j^LLJl 1-3-9 

o j^\Ji~j jL^j>- Jj-^ 5 ! * j-*^ d)l (j-JUaj^Jl s-UJjJl 

j»jJUJl JL>=Jjj JUjc^I ^a^jI JoJ-; (Photonic Switch) 

(Visible c^ 1 — * Jj^J— y-» ^j-^ ^j^jl^J! 

j « Electroluminescence In Solid-State Porous Silicon Device) 

(US ^sl> ^>t-JJ j-wo jji^Jl i_jlS\_« i_->L™>J |_g ^j>-l lL^>o J*}li>- 
ii_Ja i^^^jlj jl_^_>Jl I Ju& ^_w^? jJ j . Army Research Office) 
£r\i,» (n) iwJLJl ^iLLiJl ^ jjJ^sjls\ j»jjJuVI jl™S1 ^ iL/s j» 
(Anodic ^pjJ^M jjIjlJI <UL_ r kj c-j>t^J! j j_SLJl~< ^j>L<J 

^Js-^- J jJlj>^> (P) j j_SLwL^ olj j-LJ Etching) 

(j2sJl tbU- ^) JuJUl JiJI 2-3-9 
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cjIIJs {yt j-So ( _ s Jl 4jWa:<Jl (Band Gap) 4JiLC«Jl CjIiLkJl 
. (GaAs) fjJliJl O-^Jjjj (AlGaAs) f_^J^I fjJU -LJ^Jjj 
iSUa L^jjJ (AlGaAs) ^^j^JVl -V*^ j J ^' ^>-!J 

1 g W 2 : Li 4j_oJL>t_« 3 J !■? j- jj-^j-j ^jUJI 5jl)I jli ij-^Sl "CsLSLa 
Ji^J L£ iSLkS' (AlGaAs) ^ j^J>^\ » _^JU> j j cjUj^JI 

(AlGaAs) j»j_jw»J^I (»j-JLp Jl-^J jj oLS-Js JU_*jl~-I jl 

t cjUj^lSJ^I jL~« SijJl SJJL (GaAs) j»^JLiJl J_J^-Jjjj 

iJl (t_ j-« jj^L Jl) SjJb jj j^5\J^/l »l J W yg| <W ^3 -XjJjj 

•U^Uil c Uj 3-3-9 

S-S^-j; c~_«Lj t (Nippon Telegraph and Telephone) ^-iJuJlj 

o jJajkS JbjjJujJl ^y-V^ ^-^r! ^^ L ~^' ^-LJjjJs 

.j^waJuJl (_g-bjjliJl ^L?-jJl j>u (_yijl 

^L>-j jjl^jj ^ j^kL-kI t j->t-~S' > yi dUJ^Jl ji ijjl Jij 

j ^L>-jJl IJla jL IjJJLlpIj o., W i jjljJL«Jl ^^i- JbjjJiiJl 

^ JlaaII 4~«J5 jU tLv»l^lj .Ijj ./? .11 ijUVl J^il^wo ^ IJlc-Ij 

k^kjJ^Jsl jJLjJl ^-y*- y J-*^ ^ 'lS^^' 

.Sx_*Jl oliL~Jl ^Jip ^IwJl j 

(Vapour Phase i—^y jl >LJl«JI Jjji jS\ U5 

j! ^jiCoj) aJU- SjUj ciwij j! t j^-*j Jbj jJUJl ^L^-jJ Deposition) 
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SJLi^ iw*5 j^ii! Jli (Beryllium) ^jJu^l SyioL i^J-^Jl JbjjJuJl 

y \e> j-*^> ot*-?^ (Halides) olJuJlgJl 0' ^ j^*Jl y 

0 (ojjjJIj tjjJjiilj tjjASvJlj tijJl jv-^j <LsLiJl oLjLo-SsJI 

ylkih,.,^! 4-3-9 

^jJlP SjjJ Oli * j yfl U 4_v?li>- i^JL^A Sj^a dUS j-y^-iJ 

jvJo LaJUpJ ..> jJl^ 5 . ., a i jJuJCo 4 W". __ r ^S' Si»- j-o-S' JpLilil 

^jj jJiJ^i J^^oJl f-j.,h\\ -^Vs . ., <J *_jUaJLu->^/l <bjlj ( _ ? 1p d)j~*JC^<Jl 

iJul^l Ajj^aJl iSLiJl 5-3-9 

i^j! y SjU cJJb" ^1 (SONET) a^IjJI i^aJl iSLlil oliU 
jl^S/l jLLJJlj tSjLi^l JLJLl^ iJ^'j '^-^ sjL ^b "-jLJ^ 
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jxll hj^sJs\ iSJjJl cjULL^ a^L^I 4lSLiw<Jl jl 
J->j-> jl <LSJ_jJl Jj"-^ iljl lilj t <Lpj-~JI SijJL>^» L4JI 
t^jLi^ 4jjJ jU iCj!ju>- 10 c-jU-^- 2.5 ^ 4j>-j^JI 
Sj-3->-l Jjj JIjljl^I jl ii.JVj'l ^iLJl J-*J j-a^ <LJl«j<-; pLi-il Lol 
j~s- <LLiSJl ^LpI ,,h <J| JLq_*jl^l> <ul ^/l •^j-""' °J-f^~^ j 0 cl A „ ll 
1 (Dense Wave Division Multiplexing - DWDM) i^-j_<Jl jv-^—aJ 

Jb^j La jJlii j^jl Jl cipL^aj ijL 4S\~jJl Jj<-X^> jlSboli ^w2j 
(3 j-^J <b- J-oJl ^-~-JlJ 1— aiSCoJl 1— ipLviJJ JbljXoJl JLjjC*o^/I jl 

Jis (EDFA) fj^.^L JtkJl ^ylJJl jvi^iJl Jia ^ jv^^sidl 

.lae-tal c-jl1j^j olSJjJl ^ cJUS 

SmU?-^JI a^-j*JI CjUaJ 6-3-9 

.jv^LvaJlj ii> j^Jl <b-ii^<= ys ^ji k &JJ 

j\ t(Solitron) jj^j^Jj—Jl j_a o> b iVl oJla ^< ^IijLo jl 

jvJLj LaJULP t d-bLx-a J^SJi t j-P ojL^P ^jAj t3J_^>-jJl <t_?-j_<jl 

t j_« LaJJLP ,/>"."..* LgjU t J^Sjlj L_iJJl LgjLxjJ 

vJl. (ojlUI ^ jJ^J L^JI jSl) Ja^Jl C^UI *UJI J">U- 

.("Wa-Jl J ■ ■ -z^") IJbJb*o ^jii>Jl *_^>Jl 
t jJ&^U^i SJ_*>-jJl i>-j^jl jU t Lo l ^~ 9 J (_5^J 1 "C—jt-o SiL^o Jj«j 

4jj yfljl CjLpjr ./? <J| JL>_*JU-L> 4_>l il ./?"..> JULj t C^L^Ju J 

<Jl JL>_3<jl^L) jl) di-L^Jl j-_<> SjLipAJ 5j>- jj>Jl 4_Jl>Jl ^ 
i™JL c~Jl J-i*_J i^-L-S/l oljUJ^I 2-9 JSJiJl j^iJu 
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Jij .Ijj^a oljLii-l ^ (Key Bit Rate / Distance) iiL^Jl 




. L yT...t.jl i_iJJI JiUj (Solitron) !JL»-j 2-9 JS\_iJI 

^ljjj*>VJ ^ jj<jli^ »j yfl U oJ-pl ./? !l i^>Jl d)l <L-oL«Vl 
i^>Jl U!j .(Doppler Red- Shift) y>*H\ Juji jAl, j\ ^-Sll 

lijj^l jJ-jj-i j^H^ 'tJjj^l ^Wj-"*^ uT* J r J,j;j; -~~^ 4_kiL-Jl 

. (Doppler Blue - Shift) 

JL*Jl 



oUw>s-^iJlj ol jjJUl 4-9 

t Jul jjlj ./? . ll cjLJjjJlSvJVI ^^jJ oljj_JJl JL«_*jl^I 
^jj-^aJl t j™>cJ (Photonics) oU j-viJl ^Jlp 
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f-z>*kj >->Lill ^aSJ duos' LJLjcu-I jjSUj) Ukjj c/^UaJ^lj iJU- 
^ jjJJl (^yl^ JLoJjC ^1 L>-jJjiScJl jU tlgiLi^S'l JOij .(jO-«-*Jl 

ijPUjjVl iJudl J">U- jjJ 1-4-9 

oil 

Jlp SjiUJl (PIN-FET) JLai^Vl 5>^-l jl 1*5 .jjJJl y ^jJl 

jL^j- jj .1 .,h >\ 3 ^il jJLa C~jL> \X>- JLp oLo jJlx-o <Jj_*_<i i-jLx-JL^I 

oljjJ <L-*5 j-o ilj (DFB) ^L^U^Jj^l 4jJJ«jJ| J*>L>- y ^jJjjJl 
( _ r aJL3 <bj 1*5 .^j^sJs] c-iJJl LUL-j^ jj5v»J ,^1 <Lo jiJl jLrfij^l 
CjL*>t ./?*Jl ^jjW" ^^aW Jij .SjLiNl JlJ <L> jJJa^JI Sj^>-Vl iXf- 



JiJUdJ JiUJl j>Dl 2-4-9 

cJjJl ^ b yCu. \jyJ 64 ^Jl iili^o J ^ '^y> 64 j (DWDM) 

(_£ y^ (.j^-^ Ut* iS y>i ^-vai^> J_}J J5 il^Jj .JAl _jl 

t Ji^-lj jjJ Jiu<j bl <bl j»UiJl IJla j_gjL~a j^jj .<u*S _Jl oU jLt*Jl 
J j W i J^«j<-j jjU J5 jl Lo_ij .l_£j_*5L> 4_SC~iJl SjL™j- t_~™_> 4JL3 

^Jai ya 5j~5 <U*5 ^J^ ^l^>o <(5dJl oJlA <bLvS jU l 4jlll>t» y> 
.1 Jul L^ivaJ ya ^iSI J^>jC™j y] 4j| UJlp .jLxJl 
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(Tunable JjJbcdJ J^UJl jjJJl JU-^L J jl>Jl Jb-I JloJL, 

VI jLJJl ( JaS j oIji*_JI USL^> J>cj IJla jl5 jlj t ^5U j . Laser) 

(Ytterbium) j» ^-j^JLj ^j^j^jVI; J^>l*-Ul i_ iJJl t_J JLq_*jl~-Ij 
4J! 4_Jlp >jJlSL<JI (Bragg Grating) £jJu Ja-oJ JL>_*jl^L>j 
i— AJJl ^ (Lasing) SjjJJl 4_Jl<>_p j j^cl^j j-« J jJs Jj> tJ^-><-> 
tiJLp \s jj^oj .»Lygj ./? 11 J^^l 1^-* '•>^j .a^jsJ 

SjiU jiU^j Sk± u Jl ^oJlJI olj^JlJlj oU^saJI 3-4-9 

v^o JaJLl^j Ja_ojJl oi jjLi Aj^^aJl ijUVl <L>Jlj<_» LJ ^ij JlaJ 

4 \a JbU j! ij-JL— ijj-AJ "J-f^H (Rare-Earth Dopant) 3 jiU ^*>Lol 

oL>^-^<Jl JLi»il JaJ^ t j_«_vaJo (Active or Passive Devices) 

^y>j^\ j.>lj<_«_; 4 \a "t : <J| Ja-«_Jl Si jjLi ^JL-Nl Cj j g 1^1 Jjj 

Jg jj» ^fl a jJ-J <*J<_il J J O-S' 1 gJL. LpU t l^->"ljL>J (_jjl tOjiLJl 

t j>s j-iS' ijUVl oJlA ( JwojC—J ijl jl^Jll jj-^J . (J LuCLoi V I OiJjda 

.iwOjiJl JJLu~<Jl ^ J^JaJl <UJajl 

^o^XJl (^j^JJl j-UaJI 4-4-9 

jli t (LED) *j-^JJ 4-LpUI LjLlll oULwsJl l _ r £s* 
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3 j^Jw? 4j j^<2j 4jUs> ^J^J t ^y2JX>tlj> 

tjLJJ LjjJl <LixJl tij^d L"- 1 ^ jr^J *■ Ai-Ji £sUs jX^aj ^ jl 

.3-9 JiClJl ^ ^IL U5 ^ JiCio ib^" i^aJl ^LkJl jU 




100 



250 



(mA) oUjNI ^UNl jUI 

^ JJ^iil * yS>^> ^^~*-LJl ^^l j»UwaJl j! ^ jvi-jJl ^jJip 

J^J 4l«Jl ^ 0.7 ^1 j^) ojl y>Js\ ^Jb J> UJLLP Aj^-aJI <L5UaJl 
CjI^-^-JijJ |JL^- ^L™^ (_gjJ_JJl ^plllJl j»L>_vaJl jl ^/l t(ij^J_a 

ojljj>Jl C~-ij 4_J_«_Pj ij\y>J>\ L y>V^2^\ jli t IJl^J j .jJ-JJl J-*-^ 

.IJisj- jlo^-a jl y>\ -dxji ^yl*- 

ti~pUl ^pl^l j>UwaJl jl (_yA <u-f Wai U Jl 

_yuj^~Jl ^ islj 4 ML>) aj^w^j iSU» iiliS' ^Lol ^^Lp jjli * j-^U 
isl j S^Lp j j^J ^^Jl j) jjJJl L^S^ ^^-Jl iiLlaJl ^ ^^51 (^jj^Jl 
iilkJl JlliJl jU_sAJj tdJUJUj .(j^IjJI (^Jl _^ujll~J| J^lj 
^ AjjjJJl ioLill oLLwaJl ^jU^ j*-f*Jl t j-«j iJJl ^gj.^aJl 
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JLpL~j tLg-Ls-lj ojl jj>Jl jv-So>cJl (_£j->o iilJco iJtP ^ 

j*<aJl L_iJLllj i^jjJJl j-Lrfi*Jl ( j-J J*y9 jJl 

^jjJJl ^JLiJl (.UwiU L>-Sj^J S/LLo 4-9 JSLiJl ^J^j 
ivUJl oJalJl ^ JwaLi) (Thermistor) jy-^^ j>jU» J*>U- 

Jiip tijjJ^I j>UwaJl *UjI jj-<wij (^JJl (Peltier Cooler) Jjj^lJ 



r 



=3 ► 



L_ 



.J_U J^b ^LSvs-Lj fjjj^JI iJj'j^i J^il ^LwsJI ^jJaj ^^LJiisj 4-9 JiLiJI 
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4 W Si JL>_S] jolt- (_gj->^J JjLkJl ^~~J jJLiJl 'L.oJj ^2JlaJ 
JJ^b (J^waJl oLUlj (^jjJJl ^^SL^SJl j»Lo ./? ll ^Ja— J-U> J— ^ J-^' 

4^>-jL>- 4j^v2j jv-Sotij SjJJ t j_^>U 4S __^>=-' ) Ojtaj <LoL j j jv-So»hj Slil 

.0 j~*X<3 

^^jj^l SiUj .ki^JI L? flJiJl j^saJI 5-4-9 

ol jJL9 (_jjL»j y*Jia i 1 g ./?«_! t j^- 4jJLu~« oljUM ^LojJ (Gain) L™^ 
. (DWDM) j-<Jl jv-^-iJ 4iiS^> 4ipL^> 

o%l£)l 5-9 
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^iUl oUJL iJUJl J^JI 
JpUjSfl Si-bcu oUSfl Si^P 1-5-9 

.4j^$L«j<J| oULJaJl ^ <W?l>oj jk«jj| oijjLjl ^iU^I JLjC-^I 

aiSLUll Oli Ja*dl Si ^ oUSfl 2-5-9 

j j-i-Jl jj-^ oLj_w3<_™jl]| J^-jIjI ' j j-^ 4-5 c—^JLil 

^ J-^-— •> 0.5 Jil ^-js _yJl JliiJl 4-^5 c^ilS Jij 

Jij .^u^U 1550j 1300 J^k> 

Cj^I j 2000 j»l*Jl J"Ai»- J^-iu £Jw2^l aJu-P jj^™^ ti 

6 ^yj J -S'! c~> Jjl*-a l1~J Jil iilS' oli L^JL 5ij jj^j ^iUVl oJu& 
.(JtS 3 ^ __^S1 oliL~<Jj iJliJl ^ CoLi~o 

yUSfl SiJUi* oUSfl 3-5-9 

SjJi Aj^-^aJl ^iUbU jLs t AjJ-liJl 4~^L>cJl iS*>L-Vl; iijLia 

.iiyj jl c~~Jj lJi>- <LLa LgJU U Jo- ^Jl i sLJ^y I 

cjL_o_S\JI ^ji 4_vsL>^jj 1 1 g : » . . W i <t_4_o<_si> Sil_« ^L^-jJl 
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oljil ^^-i t_™Jl l-l^Jj .Ajj ./a J I tJLJ^I ^ Sij^-j^jl 

ilaj&L) J jJ^ Jl jjUJu Lo olVc-j .5j__ rs <iaJl ijiJJl iS^L-Vl J_*jC~J 
^J! o^L>Jl ^ OjWJl, j! t^jjJl U^iJ *j">L-^l J^L. 



(Keyence UK) LJLkj^j ^ji IS jJ» AjCjuj 

<SjJJ\ oJla j! VI .Ijl^Ij LJ SiU ^jlJlaJI cAJJ jl il iJ->Jl 
-9 JSLiJl) l^j^ 66 J5 jjj ^Juj i'U 217 IS LiJ c~*I*=> 

.(6 




.(<1)IjUI "t£ jJ< X*Jjh) 3_sUiJ 3jUi» j^Ji i— iJbcu i_iiJ 6-9 J£_iJI 

i jS\ i>-jjJ (^y^J j^ iw_iJU iwJiil .>JjO> l_«JlJ| S j& £l*~J 
^U^JJ pLio ^Jl IJla jl U5 .(7-9 JiLlJl) jJL. 2 JaS J^. 
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idkjl oUSfl 4-5-9 

iS^Ji j-o (LIGHTTRAY OFX™) ti^waJl ^-aJJI 5 jb ^ 

L^JI >_sLJS/l ^ iJLo (8-9 j£jJl) oLJjy^J;!) jiCU 




itJSj) i__UI iJbcu ejJJI l$-Lj>*i l ^Sl<>j ^Jl 3_k«JI ^1 jUai! oUaJl 7-9 JiLill 

4^L~<Jl 8-9 J^LiJl ^ 5 y&UaJl ^^^^aJl L_iJUl Sjli y ^ 

25 

0 jj ^ ^iUVl ^JsLiii i <u^U>cJl SjIjJI t£j'/> Jl >— aJJI IJla 

JLii LaLvail) iJ^-Ls Jli^i} JJLi 5- r o-S' ^ji ( U-= > - l£' 

.(J^~o 0.05 ^ iiLxp^l jlIaJI 4^*5 j! UJlp .J^~o 0.1 ^l^p^ 
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.Sjj^sj i_jLJ 5 jb 8-9 JiCiJI 

3S>«sJI oUSft 6-9 

. (Interferometers) JJ^lJdl L _ r ~oli» j (Demultiplexers) 
jj> Vjlj L> g h^j AJs j^Jl ^^^r Ja_>^J (Piezoelectric Actuator) 

_ l 4jjJ>cJL> ^jjJO LLjJ>ilJ L> g - ■ I (j J^C^M (_£Jl!I ^1 _^jaJl JuSv-Jto 

o j>Jii\ c~>U^~*l lil * j../?Jl J-i^—* j .(Fabry - Perot Cavity) o j^j 

aJUJI (WDM) i>-j^JI J jJa jv-^—aJ iipLva^ iLjJi; 

1.55 ^_Lj <*_>- j_a cjI jJls t j_j jjU 0.8 ojIjJLs <LsL™«Jl jlpLjl> 

0.1 t ^ r= j S-b^lj SLiJ i>- j^Jl <t^_^ j! t j^> jv-p jJl ( _ 5 J-f-) j^-y 
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— jU Cj*>Lv^ 4_jJLlJ| oJLA JLoj«JL^iI -Xj^j (1)1 ^-i jJLoJl jj-^J 

1*5 .L^jLajL-j L^jIjLs^xI jij v^o (Plug - Socket) L j~^> 

^^aJl JSUI 1-6-9 

^ISLJl J . . (_g ^ t . (Data Bus) oL< j_L*_<Jl JJU ^ 
i»^JJl oU ^JLj JL*j<^>-Ij JiLJ (Optical Equivalent) i j J ^sJ>\ 

y" jl .jv-^^Jl cjL*-si> c iJ iSLj. ^ (D-Fiber Couplers) 

.ikai 1000 jJlp Jbjj U 

J j ./?->Jl S-jLSLo^J L>L> ^iaj t£jj_«Jl ^ ^jUI jJLaJI ( _ 5 J-*- k—JLjcdJ 
*l t(VLON) jJLUl ^ ^y> iJU- iSLj. ^jIp (L-vil ^1) 

jL-j)fl 7-9 
t^-J^I oli Ajj^aJl d~Jl iJajl ^ ^kdl 1-7-9 
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iLv?j £^L> (Deutsch Bundespost) c— « jj^i ^5 j-i c~oli 
(Frankfurt - Ginnheim) ^L^?- _ o jjjiSol Js ^ 15 I4J ji» 

.(Oberusel) J~-jjjjjl ^j-^j 

8 ^yj jL-j^ Jjjca SiU- Jw*jC™j iJaj^AJ aLJoJs\ jv-^UaJl ^ 

880j 840 r^j) JL-jl siiU Jj! ^1 LJ!_L)I ^ c~>U^ 

1300) iJlill aj^-aJI i>-j^Jl J jJs JlIp jL^Vl ^jJz*-' XjZ*jj\j 

cjLq_;_~j>JI jj j ; : I ^L-iJl j»Lw2-ll J^>_*jl™j ioLaJ <, JL_«jl-xNI 
JL-jI Jjb<j) oli ioJaJ! oU- J^mju-Jj . (Avalanche Photodiode) 
_ /r P ^jU^JIj tiw»i^ll o^IjJJ ^ ji Jili^ oliLJaJl ^ c^l*.^ 8 
Sj>-L>- iSLa 0_^j UjLLpj .^Jj .. . oUjJm^Jl JL-jL? tjuJLiJl 

Ujj .L_iJJl JULaJl 5^*5 cJls ^L>-j_<JI 4_*_vJl oitajl lo-lS 
i-^LL^ (Graded Index Fibers) ^jJLuJl J^lx-oJl oli ^JLJ^I j! 
Uoip <u! VI iSJliJl J c-jU^ 140j t 34j (.8 ^L: ^ oVo*J 
Siji^ ^iUVl J^>jc„J iSJliJl ^ c~>U~a 560 ^Jl ilJl Jo*.* itajj 
.( jj> 1300 yj y> J-«-^ Ja*jJl 

JU^IIj JL-jVl S^»-l 2-7-9 

^JU) ^3 J-«-*Jl ioJaJl ^jW:! jVl oL-ljjJl y>J 

1500 Jl J <>■ y> Jl j-^l j jJI A-JLsJl ^ c^Li-jJl ^ 
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ol^wJcJl y^jt ^Xs- 5JlJLaJI iwiLJl ol jj^Jl J*>L>- 

Ol*J^I i— iJs Jwojcu~j i9— 9 JiLiJl ^ jwVl -kkirL^Jl ^ (jc^-o-Jl 
^wi^j 1 jjc^' J-** ijUwiJ j . (GaAlAs Oxide) j» _jJL*Jl 



NTC ^ 



P mod 



5 5.1. <J=o 



7353- 



17 NRZ 

Mbaud 



o/p a>-^. 
i T 



17 Mbaud 
NRZ 



r«) P" 



"7J" 

O/P iU,. 

A T 



~0- J 



t (Drive Current) S jta i Jls- jjJJl SJb^ j ^ y>Z liU-iS 

iijLia aJj ygJl S.^/.ll J^SLiJ j^^i jL>o^l -t^jjc^l 

J*>L>- t j_a Ajj^a-Jl iiUaJlj ■ " . (J^o-f- ^JLxJ JJ-JijuJ (_gjj>nj 
SJlj^ jJI ^Jl t a V yfl j j'-^i 5 j'- 5 j (Control Loops) ^-SL^J ol jLlsl 
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ij^waJl J 1 (Avalanche Photodiode) oL_™>Jl jj-^ 

4_9jL»_oJl 4_«jLJL_« p >r ,,^> a o ™— JJ ' ^— ^~ Ss_J 1 ) j, S\_>^JlJL_i 

-_S^xJl jjJL^-jJI^J j,j><wi» L^j<^oj . (Transimpedance Amplifier) 
(Dual-Gated Field Effect Transistor c>L>c^JJl ^jij^Jl J~/» j-^L; 

j^Jajj .i?-j_oJl J_>Jb»cJLi 4 ./? a->cJLoJl Cjlii^jJJ -^ZtjA . FET) 

.10-9 JSCtJl J, J^^i\ fj\ J> II* <Sj^ JLi^Ml jlf=r 



17 Mba'ud 



DC, 



DC 



fl- 



Mbaud 



.^j-^JI ,^ilsll jL^ JaJi^JI p.jJI 10-9 J£jJI 

t(PIN Diode) SJL* j IS LsLJ ULw J^" jl aJUJI <y 

■ ■ W a li jjJl~^j_iIjJl]|j t (FET) J^-v? jjJl_> jv-S^^Jl jjJL~^j_iI ^Jj 

jSj^iLa^Jl t j» ^j'. ./? oJl g il (_P^~^I j'LowaJl o^Lp Jwoj<JU~jj 

ji ^JLiJl (.LwaJl Ul j jJU 880 j 840 ^ ^-j^ Jl j\A _L^> 
.^^U 1300 i»- j» Jl^Ja^ J^>jc™i t(GaAs) 
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oUl jji ja JL.j)ll 3-7-9 

U^o O^UaJ^I i— sl JlaS/ Aj^waJl iJLJVl Jlo-xJU-l J jl 

LoJj .CjLj j-Lx-oJl jj^o 4-LjIa 'U-oJj J^o^ ( _ 5 JlP L^jjjjjj dUSj SJUJ-P 
jjJJ <\JLU t^jwilj-^l J^S\-JL> t 4_J_>c_oJl CjLSv— iJl J^-^ jr^'-d 
^^vai^l L&Jb^ J^LuJl i^-j-oJl SiLj <J}\j- j-a ^J-iL^^Jl 

Ijlaj .j^jC U>_iji c~) jJl ^J ^iSLwJlIJ 4_j^Jl U>_j 

j_ojJl (J-^-*- 3 t^-P 4-> j -Z 3 ' <^$s-wJu i»_«S* jj (J 0' lt j-^- <> - ) J 

LUkj 2000 aUJI J*>U- (Bell Labs) Jj ol c~iLWl 
L^LucuJ ^1 Lg_~i> l~f jJ j^ScJl Jwojcu-j (Optic Air) _^>J >-^jl I 
Uijj .jlkJl *lj^Jl J oliyjjJJl Lfil ^/l tioUJl ^iU^I <5L-i 
CJ_~« jJ <Lp j^s^-Js Jjj^JI ^jJUi k_JU t(Kathy Zheleg) ^Juj <_yL£J 
cjLNjJI ^jJL-oJl Jaii ^c_«Jl J 5 jli t Jl oLSL-JLL! 

.Ajj-^aj i_sLj| oli oLC-i L^jjJ J^S^Vl 3Jb>=^Jl 

L^JiLJ tiy^j ^1 jl*_Jl jU t jl j^—Li J-^il 5 ^SIS Jp 
ii>- y> i*-~J 4_>-L^ iSl_LA jl ^j^-i La tCJijJl £_« jIjjj iSLjJl J 
.jl j^U-L LjJlp k_JJaJl jbjj dUJuj t ^51 

J^>_*JL~J ( _ # Jl 1 g ■ •■ g ' CjIjJ_JJ| y\ d-Loj > yi j»Uij J^>-»JL™j 

J^>jti™j 4JlS\Jj t jJU 1550 J j W i j_« J-pj 4_oLJJl cj*>Ls^ jJl 

.SSUaJl SiliS' ^^aJiiJ ivsli^ ^Jj-A; oLJjj 

LuSLoj j»UijJl lJu& jl L^- jJ jJlScJJ c~^- jJ iS'j-i ^jPJJj 

o^i ^jj Lo Lff eji^J> 4Wai J^ sJaiJ Jl ./?"! ^jj -^ > " ^ J •^" > ^l 

.Lg—ij i_j j ^JaJl J JjjUJl iLs^ jJl 
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cL>J^I J^j«JL~j j»Ui_Jl lJUb jl C~w^jJ J f-\j-J>J\ Jj-Ajj 

j-r^ iS^r*"' <_^i * ^ j-" jWr^' J' lS^-^^' J' Jj •/> ^ JL—jNl 
5j>- j_oJl jt-^^a^j oJl i_a-i5o 4_jJLj J«_xjl~J L^Jl Lo^ .*l j $ 11 

ii^>- oL*_*^Jl j\ j_uJl J SiLAJl ^ J_,_)J (DWDM) 

aL^sj J^J<^ijJ <Wai~j J-P J j./?>Jl J^ <1>-U>- ^ L>_> 

jjJJl * ti-J J-pl^i iiL* j! ^1 tjlkJl *lj^Jl jL^aJl 
^yzijZ jl <• oLkj^Jl j a^S^VI jjJl _^«Jl oLpI j .io-lJl 

£^Jl ^uj^JI J Jslj JL. 100 ^ Jil Jl (.UkJl iJLgJ iiLkJl 

L^J_« ^jj>cj (_jJl 4 W a '■ 1 1 JLLP «• jwiJl jLiJLiI k_~w~j JLo-xJL^L 

jl^p ^^o-^i J^ ^-U-JJl jt-.^lil dUij t JL-j^I J SjLiNl 

^la-JLJl J^SvJLa Jwa^tj Lo l-L*j . W ? . 1 1 oJLa t j_« ' t - = rj j>- 

iali» jS^j (^jUl (Traditional Fiber Beam Former) ^JLiiJl JJJl 
JIpLloJI ^Ij«_JLJ| Jj -^r^lj j ^r^-" ^L™<jl t j» --^J-^ 

J j yaJl j J ./? <jl J^ jJaj L> I jl j»JL>c^™oJJ ^yOjJl «t .,h a-^uJl isliaJlj 
jU t ij^tzjl}] oliL~JJ jv^wa^ j»UaJl IJLa jVj .JL-jVl jl^sr J 

t jjLJJ <bj Lo^ .<uj^LlJl jLw<Jl j obi jJj<^JI clo L^Laj 

o*>Lv'j->' jj-jj-Svjj t cjL«j_Lx_oJI t j_« Sj_w^ 4_w«_S' (J.>Ljl> 4jj^>c_Jl 
.is^UJl oL^LuJl J j»lJi^u-*>U ix^Jl aJLp oUjJuw 
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Jyift 4-7-9 

cj^JsIj .<L->IJl1I c^jU>_^- 100 <*->^- Jjjj>cJ ^P-*- 

(Non- ^_w»JJ jt_5_« SjJLi ^ i j JaJ»- 200000 ^Jl jJ>-"\ 
J\ ^Ui)/L; t^-Jl ^ 100 J>\ J^aJ Blocking) 

oLi t^jLkJl j! i»JL*Jl (Blocking) ^JLa 4-£jULa c>L>jJL™«j 
.diii ^yi r^' y cs*^! ^ 20 ^ jlS^^L 

to^-Sli 4_*_^ olij i 4_JLp Sij^-j Ss-LLS' oli 4_>j_v2-> cjLJj^jlSvJ^ 

jV^waj 0 l-S t tiUi ( _sJ- t ' *L^JJ J-oJl J J-l=> j-~jL*-«J jv-So>hJ 4_«Jaj!j 

.2010 ^Ip JJ 

^j^aJ\ jti\ J\ 5-7-9 

iS^^j J-Loj UJ-^p (»LoJla^I iiLLlJl oLSL-lJl 

4jilx>t>ij SJLju ^Sl j» SJLp ^jJ^ Lj^JJ ^-^J 4-li>- 

iu- jU ^jJULj . Jaii J^lj y> LgJL L^-iJu -X^s- ^ y 
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oUL^aJl ^ 8-9 

^3 j» 1—8—9 

(Whiteman Controls jJ j ^jlJ j-^ jl_«^_>lj S-S^-ji c~-«-J>_v=> 
~jUI laJl ^ jJl Si jj<-<J S-Li^is S-i^wo^l Corporation) 

4jj LajJ ! ^Jj<jj ■ 1 g 7 a . la j e^Jag- Jul j^i <_ 5 J-£' (_£ SSLo-™]! 'k>-jiy> 
C>L~>t_« t j^> iJLt- j»|jj>c^il Jw«_JtJ i Ijl?- SjU<_S l^J! j~S- I |JL>- 4 W .... i 

.3 jJagJl SaW'.aJl 

^j^aJl oLill ^\2U> Sjl ^xJl piUdl 2-8-9 

(Vanzetti) ^^LijJli Sv> b'.l J^i ^ S^-^iJl oJu& ^ ^ 

. (Printed Circuit Board Laminate Drill Bits) 
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ci-JJl ( J^jLS' jlJuJ SjIjs ^jJJ tojLiJ J^-i t^-p ^>\-° j-L*_«Jl 

AjiJ ^>l^J el j5v> 3-8-9 

SjL^ VI jlS cJlj U S^^SLaJl jl ^y> 

^^aJl y^j^Jl 4-8-9 

(BBC Ix^jjJJ! .j^^i j*JLaJI ^ J>j~y>j£ o\ 

i^JLxj ^Jlp J_oJLaj y j-yyA jSJ>\ lJu& jj-SCJj t Andromeda) 

^l~-> jl f-j jlSLsLj .S^ r ~5' ^jJj 4j|jji t j_« Jb>cj La t <lL>_s- 

^jSj I LyfflAJ Lgw2J<j Jl^IJJo jl jji tjl^La J^SsJLj JsLoJ^I CjLta 

<_£j-s<2j Jjj^j jLp - _^L?^ ^^"i (American SDI) IS 

jJj-j-jj^Jl y>J> ^j^l oj W -kJl oJu& c-jLS'j .(Optical Switch) 
^5 (Multiplexing) iipL^= J*>LW L^i^ ^j^h. <_s^' lSj-^' 

(New j j-^ 4-L>^a ^ Lfi-vj L«_Sj 
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olJu<_<Jl jl» _s (. 1999 u „ W ,., i-\ I^S\ ^ Electronics) 

JL^x-J ^jjJl CjIJL*_«J| : t j_JLP j^j>t_a £*J i-^LoVl 4_>jw2-Jl 

ol-Jl*_<JI ^ ililj Xs-y^s^a iSllAj .o^j<-iJU-j ^jJl C->|Jbt«Jlj it- j.,c? II 

J-°L*» __^J<J ( _ 5 Jlp S jOiJl L^jjJ (Non - Linear Crystal) 4.W-kJl 

*GJLo L^aj *^J^->- ^oJLa^o C^*w?j JlaJ 

(Multithreading oL^Jl iJj<J Iju« l Jks- JU->j ^Jl ^JUJl J j^=Jl 
^J^yij^Jl ^ ^ji^-oJl ^JL<_<Jl ^^lJ— j .^jl-j^JI Technology) 
(Low j_«Jl SJa ojl ^>Jl <i a -kJ-a oljlj ( j-o (_gj ./? . II 

Sj-S'lS j» Jl^-JL-^^jl-^ j . Temperature Super Conducting Circuits) 
^j>r j >^JL; oi^^Jl CMOS Jl oULijj Ijl>- Uj^JI RAM Jl 
i.VJ>V>j^S L j ' j»UajJJ ( _y~Jl iajjJl jLj-sf- jj-Sv-w-'j .JjL-JI 

Lj| ^ji- jj j_A L«_™>c_s J_*_J| 4_J*>lj 4_™jL>cJL«J| j~S- CjIj jJ_J| t j^sJJL»»J 

jiJJ i>JL«-oj t (Threaded Execution) oJuLwaJl oUL^Jl -^-ij-i 
o«- jjJl 4_wL5l_SsJl 4^*^^! j (Data FLow Processing) cjL« jJl*_<JI 

. (Object Oriented Programming) 

(Flip i_->*>\_5Jl JJLo t ol^^-o jXJl o-LgJ SJJL^Jl ^LjJI jl dJUi j 
^dl 51LlJI ^LxJl j-51 a^L^j ii-b t oLoSfl JUSIj Flops) 
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i^aJl oUpUaJI 5-8-9 

(Insulation) Jjj<Jl iUjc—^Jl 0LJI jl z^*- ^ tlSLLJl Silo 
jjj .(Si0 2 ) j^SLLJl _L™S1 ^ iLlScJl oljljJl 
aJLS^J '(JLiJl *U*jl ^ji ^jJ^-Ul Jl> iaJL>Jl oJu& t_J«J 

jlj cj*>Lv? j^ojl oL_Ji! cjLjlaj JU>j<jl^L ./> > oLL&L/Lo >Lj 

i^aJl O^jUJl 6-8-9 

°->^ 0 s " W^^-O-fr^ JLj^i^l 5jIj Jjp j^Ujj .4JUJI 4_jJj-aJl 
jv-^waJl J—- ^^L^Uj < _ ? vail cJ 7500 ^1 J^2j L*j SjLiNl 

. (PCB) ip^kJl SjIjJI ol> jli jJUJl 

Aj^j^J)!! ^JUJI O^Jp«Jl 7-8-9 

jL^>-J S-l j^kJxJl (3 ji <L*-i!>U l^-pUl ^jjLlJl jaUwaJl jj— ' «• J) yfl ^1 1.1—1 

J^o t ol a : . W" SJLp ^ J-«_*JL~J I4JJ L>J> t4jjj|jJl <UJ5 jS>- JULP 

t jjjJlj ^L^l '^^jj'j-^'j ' h" 
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a*jJ>\ 2&ti i^flJl O^jp^Jl 8-8-9 

J jj>t» J-^Ja-i) (Glasgow) j^_^*>Lp ^ j ji^LJl j»Li 

lJ^-aj j»l b i £^J> jj iij^Js ^ULa ^--^ j-^-^J (Pico Seconds) 
. (Micro Electromechanical Systems - MEMS) 

Si j^Jl jU t(Rest Position) Jj_p<jJl Jj^j Ujup 
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iOjJLJl^JI Jl-_^s1 j t jj_SL-L~Jl JU^JLij (Polysilicon) .>j_*jl<JI 

0.5.XjC_<i iLajVl 4_J*>Lj 4_JL> JuSv-ijJ LJ3-0J 1 g ■ ■ .a^j ^jj>^j t JJlj 

ajL^J ^ (Release Step) ^yi^l j-» < _ y —L— VI J^lj .cijUijJl 

i^SL^JI o^U*^l 9-9 

jli t la >J| * «Jj .ijjjjJl <U>J_^Vl jj-a SjiLvaJl <wL>tj tojJLiJl 

jv-w^jL; j.* Uju>- *bVl j Si j_>Jl ^ SJLLlI j»|ju<_;l j 4_iLSJl 

C>L™^J_«Jl CjJ_o_p 1 oLj-JLJl oJlA j-jjj 5.5 ^Ij^jlj ' <La15Co 
1— iJJl ±S*>LM JLojCU-L i^UtJl i^sJuJl idajVl ^jiaj <_yl} Aj^^wxJI 

ol_«JL>tJl c->lSC-~jij 4_wL>t^>Jl cjLS\~iJl j-j cLUJlSj t (_g^ ./? . II 

. (ISDN) Ui Jl iLlicJl 

^jJUl JpUJI 1-9-9 
(Jane's Lff }S^>j j~±*Juz j^J-w*- ^-^j-r""^' SJ ^j->Jl 
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iJL5jJl o\ 1998 (.Le- ^ jA* / jj lao-L*., Z>e/mse Weekly) 
(Defense Advanced ^-lijJl j jjJb ^ 4^JLiuJl jj>^JJ <LS^oVl 
iJlJLxJJ i-jJs jj| 4_™-j_«Jl j Research Project Agency - DARPA) 
LjL>cJ L^«_^oj<J ^Jj jjj<-~ ~j) U>- jJ jJlSo Ji (NIJ) 

^ Jl«_xi-»l jjSv^j jLfsf <_y*j ' t_£jj-iil (_y<>-~~j (oliUaj SJic- 

tj-^-*^ U>- ji j-^-SCJl oJla ^vij LJU>- (_Jj->^jj 
532 Sj>- J jis j jJJl j yfl j-1 jj-J * jwij i» I j ( _ r L> 250 ii U» 

j J a J I jJ-J li-A (_£jJ_JJl J-^l ■/? Il jLg_>- ''^".IJ m J~° j-*U 

^o-xj I* j_si> 0 j-oJL jl .,h il j-^P jJ-JJl J^'-^d ^ J-^ ^-~d 4-*Us 

4_sL~^«_> i >l . ,/? )lj jLi-jUl (3j-i>tj j! «• j .,<■? II l_v_g_3 ^SLojj .jl ,/? ^1 

. ( j V a ; j > ill *j-aII 4iL«» (^i*-^ _/Sl ^J>\ J-^aj 

(DARPA) ojJLlJI d.^^JJ ills' jJl <y> JS -LiuJ 

L>- jJ jJ^SsJl oJlA JUjCU-I jjis^kJ <bl (NIJ) ill-bJJ ijJs jJl i™-j^Jlj 
tt_Jolll JL*^! ifS^lj-o t | _Jj^|jJl (V^lj t^^^—jUl yVl 

.*LJ| ^Ja»- C~>J £*>lia^^lj iJI j^J\ 

*JL?~.yj\ Ajj-^aJl otftf ^Jl 2-9-9 

4jj_pU/2-'> Uj>- jJ jJLSsJ l_JU~ 4jjw2-Jl CjLS\-_ iJl ^ lim j»Jj>cJL~-j 
Jljisl ^y> \ J1r S IjjLP j»UaJ J5 .(WDM) is-j-jl jv-^-i; 

.CjUsjJji^JLj <tL_oJ>njj j»Uaj J-S' t j— o iSj^T J ^ • ^ is^j-<Jl 

^ CjLo jJji^JJ iLsUUlj Alo ./?<J| is- j^jl Jl jis! ^ JbJ^JI J^ojsxJj 

t j-w<> .,^0 ^Ls^JJ ij^ ./? Jl oUU __jl JJl« jL^>- ^Uj>«J l_LJJI 

iiUs JL«_>C-xLj j^-l ^^sj- 4j<-^ <(j>- j-« J jJs JuS' CjU J^\» 

. 5JLJJ SjLi^ 
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(2000 jj Ijy^ Signal iL^>) AFCEA ijj L5j 

^ ill ^ijr^/L t j-<> ./? <Jl lJu& jj-t Jij .5JL>Jl iJjjj^li!l 

^ b '. . ulj 4_*_«L>-J t j_L>u I J-J (_y3 LJjjjLJLS' 1 JjJ^- 4j«_aL>- 

. Ji! «-Ui> j-^> <wS L^jjJj 
^^iiVl J^lScJl ^ dJUS J^i^J (_g y>-j .o*>ls^j-Jl oL-il 

j» j-ij j .aSISjJI (j ji 3ijj>Jl jLf- (_g j ■/? 1 oli <t_>tJlj<_a ^o-Jjj 

.4JL«j<J| ^yUJl iaj jJl <uL>j<j <uiplij (^j;! CjLJsj 

iU^I Lpj^p 

JuLa cJlojc— I ajjj-L Lj- jJ ^ j . (Lithium Niobate) j> ^i-JJl 

SJb^lj ^lx>Jj .(iJ^ ^ 20j 10 ls-j~S\ oljAs>v 
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80j 40 t j_ r; iJLt-j^ £j\ j^J Ju-lj cJ ji j-o JJI ^jJl j-JI 
^jaijC filial] L_i;A>Jl iiMfi*- VI jj» g^jj ^ coU~f 

4- >jLj<-<J| ioJijS/l ^ 4a.W<JI 4» biVl Lo-~ - Vj - j-o-J J-Jl Sj_g_^-L) 
oL*-yi» jl Cj 4-Jj^l C->ljLxi-Nl jl Vl - Si ^^Ljl CjLo../?.<JIj 
jl (jv->cJ>Jl l «t»~ > - -^Ij jj j^r° (_5^l <_r*j) _>~' 

oJUJL>Jl L^-jJjJlScJI oJla jl VI .SjjjJjJl ol W->t-aj t cjI^jj~^jj5\JIj 

• J-^ail SJjJb il j» -^W^ 

^^jjj toljbljJlj tjLvaJ^/l cjLSL^jr L^-jJj_lSsJlJI oJla t j_« 

5- ijlaljJl o-^^Jlj c^j^jlJU^I Ls_lLijJl oUI^-Vl 

.<L>j^Jl o~*>Ljlj <u^-^Jl <u> bil t jjj.,^ J I cjLijSLxjj-^JIj 
i^^JLJl oVl ^-AJJl LjaJMJ J-S^i t^jU^Jl ^1 Wall ^ 

oJu& JLwi_"w^oJ I Jj! j j_S1j j! 'L-frl : W y?Vl jLoJ^lj 

^j^-aJI ^iLJVl iJij! J^>jc™j ( _ s J| k_Jl5UJl dll-iSj tL?-jJ^ScJl 
.iiO^lj LSOUl o^U:->0 vJUJl otfyJl Jl. 

L^JjjJ jjs jJ jJlScJI oJla JLojc-^^ (_jjl<JI Sjloo ijj jJI jl 

oj W >Jl t j^5\Jij .LoLe- 30 cj*>L^j^>JI oL-i! j->jJaJ ^ cjj^£> 
J . . kill ^iL^i cjl^-iix^Jl ^ ..^ <Jl oJla J^iJ ^ iJLJl 
«u>-lj t j» Sj-iS' oIjLjS-I L^>- jJ ^x5cJl oJla jv_~qw2j k_JJa!oj .(jl j-x^lj 
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j^aJl *— aJJl i— ' ^5w.j 3-9-9 

JojJa l_«_J (11-9 JJLlJl) ^jS^jj^j>Js\ lJu& cJJL^j 

(_)U_xX^L t j-3 y£ ^Jl jJ-JJl <=■ yj> ij-^ji (Coil) a jSi> ^ ^J*^ y 

<■ j-aII {ja ai*JI ^ 50 (J-^aj (Beam Splitter) ^UJJl 

J jj>- <LpL-J| *_JjULp £o f- j .,h 11 JJjJLXjj .4_JLjL«Jl <U_«J| 50 Jl 
3 jS\_Jl J jb LoJ^ jjJaJL i_£_JJl i_s jjs {Tj^iJ ° j^Jl 




jli ti^L^Jl *_->jULp iJj^^ oUjtjL; • jb lil 

J J> d> jl dU i j (. c-AJJl ^Jl Jjw? jU Jj-Wl 

( j~SCx_> jl^_>Jl jb lil 1 g . .. g '■ 4JLjJaJL>j .»j ./? ll ^ IjLou ^oJL™^ 



»j./?ll jls tipLJl i> ol>Jl 



^j-sAJl ^ (^jjiaJl t_sMis^l IJl» J^-1jj .l_AJJI Ji ^Jl 
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U^JI oU^Jl 10-9 
i^aJl cAls*Jl 1-10-9 

^jJUj .ol jjLkJl OiJLitl— ~^JI oJ_L«_«Jl il j^Jl 4_o_pJU_!l 
.^L^SO'I jLJIj tijJjiJlj i (_£y|jJlj JaiJl iSy^lj t JaJi ./?llj 

JLo_3«jl^I J*>li- 4_^LSo«jl jllp jl t frj yfl II jj-^f- J-Lp (^^JjJJI 
oL~>t-«Jl jl Vl . 4 . W 2 i cjL^LJL J2JL9 j» jJL> LgJl j~s- t cjLijJu<^>JI 

<ui-> jJ» 4-™*j-«Jlj) JaLoJ^I SiJjCLa C->l™>t-«Jl 1 g .3 Loj t 4_uLJJl 

t JaJiJl Ja«jJl Si^jLa CjL~^<J|j JaLoJVl ^ e-L^a^ 

^ J^jC—jj .<u_Jl j^&\xf- JS ^ \§2ys\ ljLj>I t (_g y^l ^y> 
.*LJl iJu^ (J*Ai>- obl^s-^l ^LaJ ijj-^Jl oLl>^Jl *LJl ^jLl* 
ajLJI oLLI L^i ^1 oblf^-Vl jjiuw j*^ Ijl>- lJu& j 
^Li 3j^>-Vl t jSlojj .*bJl JloJ^I J^3 J5Lix> Jw*j~ jl 

^y^-o-Jl ^ cjIjIj^a^I (j-^ij L^jJ L-S' c s^lxJl <tJu^> J*>G>- obL^-^l 
l _ ? L«- d-UJiS' Ajj-,^ J I cjL~^<JI J^kj<Jj .s-b-Jl <uJ^p ^ s-L^ii^/l Jj«j 
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.*bJl tA^f- J*>L>- L^ij^jij "^ij'P J I cjL~^<JI iJjJu^ aJsI^j 

^Jl£JI 2-10-9 

.Ls^jI o*Li>Ml ^gij t_jLSLJI <■ CjLjjJu<-«J| JJi-ij oVl sajVl 

^iU! ioJkj! Jl ^C^i isUaJJ oJul^uJl iilSGl LLc>^ tJj<^JLj 

^ ax<JI J 70 Jl jj& c_a~Svj ciiJ t J Jjjta ^Llo Jj ' LJl y-»! 
J 50 J^cu^ j .L. ^ l$Jl ^b>o ^Jl ijSL^^I iSUaJl ^U-^-l 

^yj it»Jl J 35 Jlj-^ j^^hr"" '-^ lijJlj^Jl oLLS^Jl 4 a W : < 
J t^j^JI Lg_J| ^L^j ^yJl 4-Jiljj^SJl isUaJl JL»j>-I tisUaJl 

.o*Lsi>pAj Jj^^aJl ^iLJVl j»|Ju>C~il JU- 

(Lux) l yS ji 800 J^ 400 ij-^j cjL^u^oj i JLS^Jl 

j^jt W ... 11 ^ Jlp S^Lvi^l oj_A j tJ-LJl k_~~>^j t(o^Ls<5>l 
l^ojj j»l^-<Jl <Lp jJ Jlp dUJiS' lJu& JLoJUjj .JiiVlj |_gij^>j<Jl 

J*>U>- ^ J^jlJ ^Jl SJUJLtJl l^jLSLJI j! Ml .L-^iUJl dJUi 
pSo>Jl ^jLLjj oLiLiJl jW...," SI t <uJis^o ■ 'I _y j-t 3 
JJ <b»-l>Jl jU t L^L»yJaj 4t.,/?a <L£LiJl j! Lojj .t_~xSC«Jl ^Lg-a ^s- 

* jwi (^1 t Sjl y>- M j 4Jwo ki^jt-Jj 4_*_J.| M j s-Uj^-S" ^1 ^->^l M 
^Jl ^»-) 4 a->cJLa 3*lwi^ SJb>-j (_£ jJL™o_> JwoJtl^i Ja_^>c^>Jl os-LviJ il)Li 

.l_^JI J 1}^JI J^~J (^Sji 150 Jl 100 
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C#s* 3-10-9 

i_£J_JLa ^ jwi j J i t j_a «• j )l tl~J> (_gjw2-i i_i~J 400 <_] Lo_>»JL~u I 
^jiajcJ SJbJlP jl jJL 4j jjLo iL>p cJujC-»Ij .islj 150 S -^lj 

^sAj -A g .t <Jl L° ' ^ j^*^ ol jJl jj-^ Ij j-rf2-> Lj jSC^jJlJIS' I j-jLj 

oVLs^L cojji t tUJ>o j ^jLi ^ c^aJlp UjJ 22 LgJ jJsj j»Ji 60 
^ 500 <sj ji ^^^-jJLa j| ^^ju^JiJu «• j^J> JLojcu-Li A^LviJ 

oUSfL J >JI oljU! 4-10-9 

l_4As-)) Jj>i lOli^JaJl ( _ 5 1p L^jJj^I oljLi^l JUuCU-l ilijj 

t^jJ-^l oljUVlj «4_P^JJ ^s-vajS/l -L>Jl»jl «4_P^~Jl 
( j-o CjljLiNl oJlA S*Ui>^ t j5C«jj .j-^ib-Jl C~9 jJl ^ olil ^jjVI 
^jjj J ./? J i_ a_JJl j^s- jLjl j-^-jJLgJl jl j.JL~J»JJl1| * J*5Vi>- 
oJLa » 0 ,/? j ci-JJl jJ» jj-a ^jL>Jl «• j ./? ll jli ^jJLJLij t <ii 

JU-xJU^L Ja->^J| »j .,h ll JjUaJ ^jJlp jIj^JL^L iliLs- CjljLi^l oJu& 

,J^A>iij t jSL»jJ .el a jl S*La» La^ ll) jSo (_5~^1 Cj|jLi*>U 
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40 ^Ij-pO ( _ r — IjlJI (.MJiJl ^l^j 40000 ^ tLr ^>_JLJl 

SJ^Ij JJL-j y> J5\ ^ ji- £~J> ^^ij^ J*?. Jii ^J-o i»jii^Jl 
jJ^^ iiLvi^L) t^^-ji^Jl SjLi^l ^jJ ^jJlp 4_™aJ cJjJl ^ 

^JaJl 11-9 

(Magnetic ,„,la : «-<Jl jli j-<JLj "Jl c->L-L>_p j-^ 4_>^jIjJ| 

^jjwaJl (V 4>JLJl cjLL>j<JI j • Resonance Imaging - MRI) 
(Position Emission Tomography - ^j^jJ^JI jlJU^l; ^yJai^Jl 
\j^S\ tiU^I olJi*» AlJLiu-l jl LS .jlS Ljo! jlS ^ tPET) 

aJaJl oULb^ll - olj^Dl 1-11-9 
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ol ^jl~JI ^ 4i«Jl ^ 25 4_™Jl oJla ibjj j! j^jj .aJlpIL 
t j^-jJl i^l^^-j t^jlSUl CjIj; ./a ^ t^-LajJl 4^1^^- 

.jlj^JU-Li l^P jjJL»j I^jL ^yvij^Jl Jo t iais 4..W11 4jLJt> 

o yti^j> y jl i-plxJil ol ./? J Lol 4 . .Wll oljjJJl 1? 1 ..." 

3jl jS>- jJ jjo W 1 . .. <>J 1 ^L*_JLJl ^_™jJI LjJjlpj .^_™J_ll l _ 5 J-^ 

Ls^»l ^Ij-^J jJ-JJ l _5 ; r J jJaJl iJb>oj .oJLio 43 JLlt- jU>o 

4^I^>J| ^ j»^Jl i^JLi^U^JI 4j*>liJl 4^I^>J| CjljjJJl ^l^j! jl 
10.6 JUaJ * j yfl ll i^-*-^ <_5 jJl Oj-jj-SvJl -Lj-~~51 ^jJIj jJ-J 
(Neodymium-Doped Yttrium (ND:YAG) jj_J j t ^ jj-S^L>= 
1.06 (jLkJ t-j „h 11 d—x-j-j (_gjJl Aluminium Garnet Laser) 
_ r oi-Vl JLkJl J ^ ^JJI tKTP/o^j^l j>1j t jZajjZAa 
^UiaVl iJ^" 1 j 532 j t514j t488 ^ J^Ja 

i j» j_J j^J L> jvJ«Ja^J I j-j ^/ 1 j» j_J_<J ! __^>^- jjJ t 4j_v? 4J L>- ^jjJ 
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^U-))l ^LDI J oH** 2-11-9 

^jip Sjili ^ j .oWl j! j-lJl olSy j! ^jjIjJI ^Ij^Jl ^LiJ 
j! tljJ^I ^ i_~^Luj ji jJJj 1*5 t IS j>- Jjj ^iLLS^xl 

(_g j ' i_ 4-J CjULL*- J-»^ (_£-Jl * j-viJJ i_. W all ^jJJ^o ^W->Jl 

j! ^SU-> SI t Lr „^uJJ o-lj^l jl *I^J^I 'jU^iJLj 

tiaii^Jl 5JL5 Jlo <ul*-o oLivs <u~ij cJjJl ^ I4J yl_^ jl ^— 
L^ljjk^-I ^SLojj .jliJUJl iij^^lj ip^^-Jlj 1 iJii-l jJl o*>LJlj 

^^vil^i^l ^ilj-Jl »J4^-I '^j^^^I (j-ci'-^' oli^Ja." ^ dUAS' 

^jj^adlj t joUaJl cjIjLj^I t (Virtual Reality) 

^y-l o^U^I 12-9 

^Uai ^Jj^jj .aJljLa jvJUJl *U>J! ^ cjL^ Jl oLjLSLa^ j^ 
j»Lt- J j!^>u j^j^>\ jl_J_« 200 ^Jl I j_o_> ipli«/5 
^UaiJl IJla ^ S y>U 5iJi j 6000 iyrj ^> j*>U)ll ^ JlS j .2010 
^yj iJb<J WWW dUi J^Ijj .LaJb^j SJj>t^JI iSLU_oJl ^ 
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oLo jl*_Jl ^ JLpLJ ^1 (Risers) hi j^_*Jl c->l>*^jJl ^ jjJJl 

^j-a j-S\Jl oLa j_L*-<aJl i JJLjL-» ^j5\Jj C ^L-_oJl ( J^-I.5 

SiJbtLo i^vaJl ^iU^I * j ./? U aIpLJI ioLill oLoLwaJl J*>^ 
cJJJl ^ j&\ iiKJl t> 5J J .j-S^I JJUJI ^ iiKJl jU 

l\ 4jj,./?.Jl C->|jjt«Jl 4x15 (jjJJJ l-i-*J ' 4-~A) 

CJ >J>I 1-12-9 

100 Jj> i— APlsiOj CJ^oNl j»|Ji^U-l jU t|_gJuJl SJUxj 

^">L-!j ijj-^aJl ^Loj ^^Jlp JLJI J^-^> 

SjJjjJlj ip^Jl oJblj^j 3 j_oJL™<J| CjL>-Li^*>\J |_g jii i j-o_*J> L_iJJl 

j-ijlj c~_Ll3 j_5J iJo<-JJLjj .ijwaljjL^Jl o^L^j^l 



417 



<u^aj O-s jJl 3Jb>-lj ^jjj^SvJj -^-dj-; "^-iv 4-JL«-«iJl LS' °l 

.aS^LJI 

oljSlkJl j oljLJl 2-12-9 

jl Lojj .<Lo_™^>- os-LviJ C>La jli'.a jJ>\j>*}\ C~9 jJl CjIjL™J jl 
^_L«_> <uli I <La|jL>c^_^l ' j*->«->s-!l jJutf (_gj ./? ■ ll i_jLJJ| tLLL~^ 



J 



r 



tSjI^jxJlj t^jil^JL jv-So^jJJ L^_a|jj>cJL^I CjLaj \i\ oJl oJLA j»|jj>cJL^il 

.<L5l j^Jl oLLSLJlj 

jjjJl I— 4^tj>- {£j:S> J I L_jLJJl jl Lo-i t<bj_>Jl JsjJaiJl J Lai 

La t ol^5LkJl J jjjJl 5JLJii ^*>L/Vl JL^cu-I Jl i>-U- -Jbr^_ *>y 

JJi_J ^jiL^Vl OjjJl j»IJ^>tJL^L) o jjUaJl jjj t j_a i_«_«j>tj 

\jjt AjU t^j^waJl ^JLJ^I j»|JL>^-L;j .(_5^i»Vl CjIJLx^JIj t_JlJL>Jl 
j^Sj M OyLkll J iJj-b jLrf^l oLa^Ik^a j£L*^d\ 

( j^a ljJLit>tL> jl t jjjl Jail ,j-SL»j JLJLj i 4_^>-jL>Jl j-rfsLjJJ ^Js yu> 
Jl ij»-L>Jl jji j-a to^jLkJl ,_^aj<-; u < ./?" JL9 ^Jl jl^-vi^l 

■ IjW.gj jlikoVl 

Jj-aj&Ij 4* j«aJ\ **Jl*Jl 3-12-9 

ojLi^/l 4^*cJL«jjj ^jjj>cjJl J ^ J I 4_jJLJl j»lJL>cJL^il ^-vl 

ilijl Jjj .i^J«-a Ol jL^a J j*~"lj (jLkj Jl*- LJb>- LaJL>=^™a 

C->*>Li-JLaj ^--A^lJl Ol ^~-a j^LLi Aj^^aJl I ji^l jil JJ dJJ -15 

^Lki J AjjwaJl i>Jb<_Jl _^jb t v r 5L) jj j .CD i^aJuJl ^>l 
jlpL^u-j . L«i^La jlS Jo tU^-LLa 2^L^"^]\j iLxLJl o^Lvaj^l 

4 ; . ■/? «J| 4_SL_jUl jjjJaJ J^ J^L* J-^—H <Ljj-v2-Jl 4_>Jl_x_«Jl 
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4 ; .y?nJl i5L-iJLj iaLcuJl *±jj^Jl ^ jiS ^cj>\ .'Lpl'.b,/?^! 

SjJ_9 j_A !■! g I ( j~J>jJl k_-w~-Jlj .4-jj ./? ■ ll Cjl_jj_S\_«Jl (Jl_«_*_l-»L> 
^j-^oLiLoJl oJ_A 01 Lo->J »jl J^J (J^^* L5*° "^"^ rt-J-^J (^^"^ ^ j-V2-Jl 

.L^S iijlkJl Ls-jJ^^^cJl j^laj Ji <bl i?-jjJ diJiJ i«j*>lo 

^.Jbdl 4-12-9 

C~>J CjLaJjkJl ^ AjjwaJl ^iU^I j»ljL>tl~>l jSLgjj .LfJ jv^^lJlj 
iJu>t^JI CjISLJJIj iCjULJIj tOjwaJl JJU ^b... 1| ( _ 5 Jlpj ^^ij^l 

^UjUJI 13-9 

ij^waJl i sLJ^y I jl SI .U^-i cjLJj^SL^I tL^^SLU 

ij^Lx^l j i^S^LJl oNL^aj^l iSLi jJLp 20 j» Jil J? cj ^-i- 

<C~» ^jj (J*^->- Lj>- ^ScJl oj_A ./?" jl £-9 (J^*** 0 

jJU ^ ajjJl>JI j 5jujj>JI olSL^Jl J*>Lw y> S-oUJl 
^JL-Nl c jL-b jj J-S^j (^^-Jl ol S . ■ bjJl j oLoJLkJlj tO^LvaJ^I 

cJs jJl (jLbj ^ Lgju_^j iSL-lJl olji^ iijAJa-aJl JcJl 
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i<oUJl JJUJl ^ ° y 1000 jIjlIoj yj-^^SJl JLjcu-I alajj jl i Mi* 
oN-Ajw jU cJjJl .aJu (_gJJl JijJl ^ o y 1 000,000 j 

^j-^jiJl j-SJ j .LAj! 5 100j 10 JIjj^-j alaj^-. ilJucJl Sjb 
o<_^ olj_Js jij^-; la 2 i J-^Ls (Distributed Computers) £jj_Ul 
J j]\ Sjjli o jSi ol t ol Ji jy jS\Jl t j^j ^~"jl j» 

oJLa 4_aJj>o (_gjJl jJ j_~_o_S\Jl ic-j^ jj oLjLj JJLI oN-La-a 

dilSloj SI tCj^L^aj^l J~Jlu~<> jj& L^^vaJl ^iU^I J^JLu^a jl 
0ijJL>t>i 4_JlSv»L) 4^>- y> <\j<— < j,^^ J jv2>Jl t-sU^I *\3c*C~h\ Xs- 

j»*>Lp)/I J-SL^j JJL« oLL^JajJl J-*-^j .(Upgrading) l^^-J 

*U.>-j^>Jl <L*_«J| jjj_^ijj| j*£* C->l ^>->j\oJ|j 0.5J_*JloJl *,h i^i I J 

jU ti^ljJl 4^L~<Jl oli olSLjJl ^Jj i™JL) L>lj .Ijl>- Ljj^-^ 
jii < j-^-L! ( J^-;Li t_J> j^Jl j»l b : U 4_j^Jl <LJwJl 

O-Jl ^J^*-^-* jl U-S' .j^Jiiw^Jl JJs ^yj S.>jJb»^Jl Cj^1w2j^I 
jjjjJJjJl jl L^jj .S^^iSL tiLJVl jj^JJ^-~j Ij^-v^l ^jjjilxJl 

oNUaj^l jls t^^waJl c-iJJl ^If- ij^o ^ y&ij™- jJl 

S ji j^Jl iJi>^Jl L*>UJl jJ (_g jr ./»Jl L_iJJl ijSQ^Mll 
Jojj>cJl iSL^j L^JLys jj t J^ii^Ul J^j^Jl (PCS) jlf^- jl isLkJJ 

. (Switching Matrix) 

jjjJl j-o pL^-j-^jJl ^ ij^wa-Jl tiLJ^I j»|Ju*JL^I jlijl 
.^jiL^Jlj (^jU^Jl ^llaall j>Ju> i>-j^J t t _^v='LJl 

o j lg . ■ .. I <uJixJl jwsi</ Ajj.,^? Jl cjLJj^SvJ^/I jU i ciL£ jjj t j- a j 
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oli ( j_<waJLi Jj_L>o *_jIxSUI ^JXl>tjj L^S" 4 ^ ./a .11 
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^jj CjLj jJm^JI SJLpli ^yj J™^>LLJl oJu& ^1 jjk^-l y>- Jij .LJL>- 
J_*_; j-jjLx-^JL 4_v=>L*Jl Infonorme London Information 

. ^jjj ^S^JNl j-<Jl ojIjJj LSjL^I jwiJ ' (_g j^^^ jit^**-^ 



J-t-vhj Oj-v-^j t^jj-Il j-^j-^j 

^L5j i^jU-l ^ jiA ^A\j c L y>Jil 
^L«_iV! j i ./? ■ 11 oj—g-j^-N 1 > 

t oij_J^l oUl j-^-Jj t ^j-^wo—JLjl 

Lflt JI iiUiNL; Ol^r-ijJlj 
.<Ji.v3.aa oLi>JLaj olij j*j ^j-o 



1994 



p_ijJLJ 4_*_pljJL<s 4_a^jJaJ*>i 
ol ) j $0.1 Si j >■ 



EN 181000 
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c^5>l J_^lj cj^LOl C_^J 

1 5_ «_JtJl 3j>_iVl j i yJI ^U-i)/l _j 


1993 


! a a\ p a -*p\ J « 

s*3 j a d P j ^ ;£ 

3 • - . II ■ il 1'MI 
J^j col . 1 U -11 
.5i jJLl ^Lp iisl jil 


EN1 86000 
PTl 


i_5l j ; ll o">L>LSL!l jl— «il 1 JL» J_»_JLj 


1995 


i-Jlj-^Jl o">L,LSL!l 

oVl .<? '*)U ^ ;j ■ ■ 11 

ijSl-^Ul j 3-SUl 


EN187102 


tiUVl oL_LL_o, jl , .11 l-La ..i , 


2001 


— <L^. la all oLLwjI ail 
3 • - . II ■ U tVfl 


EN1 87200 


o">Ll£JJ (.UJI yJl jL.il ll» 
oVUJ.1 r IJLJ^L-,Vl ^ 
^3 ^51 jl ijLo J-o-^j Ai ^jJI 4jjU>JI 

i J . . W - 11 oLikL-j to^LLSaj (.UJI 
t o_~JuJl oUI j^-Jj t (Jil ^jJl oLJ laj: i j 
.oi jiil ot>L« jJl s-bl j 


1995 




EN50173 




2000 


— oL« jJ_«il L^>- jJ jJ^Snj 

- JjSfl ,j J-l 


EN50 174-1 
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3_-.l_.Vl oL.Ua.-ll jL-.il U » j . , 

L^- J ^S^j 0*>Lil5 J-> jJ: (Loins' 1? ■ la ->n^J 
oJUu jj - a_. J ,/? . II ijLJVl j ^L^Jl 

o*}LL^Jl *_~JT jj p .<L^aj ^1*11 

oVl >^2jV| ^ Alo«_a oLoJj- p-PJJ ^^Jl 

oLj Jji-I L^-J i «_> jJiLuJl j i-_oJ jJl 
L>J> t i_»L>Jl oMjLSGI o> j iJ j ./r II 
ol oj_j- L« -1 j Vl—* j, pJ-J j 


2000 


- o">L,LSLJl ^™^JJ 

jJl 4_L>->J JaJaii 


EN50 174-2 


o">L,L5 ol_Lk^ jL_J.l |JL» j*.*:<j 

J-*>_^— il Ja_^jJl i jJla " \\ ^_ iJJl 

Jl ^ "VI oLSv__ i ( _ 5 _3 ( _ 5 _o-Lo'l J_SLJLj 
J-o-Lij L*5 i iaUJI 4_SCL»">Ul j i_SCLJl 

^jjl ^ j^-Vl oU-JiJl fljj! ^ bj-P 

v^U-.j .o">LlSGl ^ U14S JJ 
^ JL>j>__.VI x^- jl~«il IJL» j . . Wi 
o">L,l£Jl jl i o">L,Ldl Jb jJ oU^lj 
o">Ll£]l ji i ^j"^! ^ S j-iL^ *j 
J-^-'-J V Lf! VI .►Ij-j-ll ^ JJJljII 
.jUJl J>U*I ^ J^i.,-" ^1 ot>Ll5^Jl 


1998 


-5^Jl ^illl o">L,L5 
o*>LjLSU1 j <u jj^ll j - 
jl i flj-jJl ^ iJjJ.1 
- ^j^l jjjll 


EN60794 
PT3 


.-iJJl o">L,15 0 U jL_J.I IJL» j . U . 

olj_»_« L _ 5 _j 5_«J_J^JL_J.I £j .a . II 
i>p-Nl j i-SX.">Ul j ijS^LJl oVLalVl 

0 . :1 ^jJI o^LSLJl 0 U dLULJ 
.^jj M-? 1 ejUlj <lJ Lj o*>L*w3 a_j 
oLJ iadl o^jy <uLi kilii JJ iiLrf>VL>j 
^ ^j-aJI ijJJl JjLCI oJj>- jil i^UJl 

J_a| jjJI J ti—J^Jl J t^Jl 


1999 


^^vaJl ^jIJJI o">L,l5 
- 1 - 1 • 4-1 - 


EN60794-1-1 
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^LUl o^LS" J_p jL-*i! J-Ja_> 
ciUVij * - Si tj g < 11 ^— > 


1999 


- ? - 1 ,. • 4J - 

— A a\ P Oi a s^l J " 

__U! J_L_ 0 ~ ■>■ i 1 


EN60794-1-2 


^L>_*JL^I -LLP *JL><_l_Jj La^L-J o_~L£ 
.^jlv^ <U^t2jLa jAwij 


2000 


- 2 ^j-i-l - -jjJ-UI 


EN60825 
PT2 


—eU'bM olj-A ^J-P jL~*Al lJu& J i la 1 

i (Passive) i_J !L _i^> y ^\ _Jl 

oLJ j j~nJJ ^jl L45I j>J-«J _Ui j 

.^fJcLa jl C~>C J_<_ 5_L» jll iilkJl 


2000 


- 1 <.-jM - i^j .„ . 11 

ialp oi.a..^>] j» 


EN60869-1 
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* » ^ ol . 1 W ;ll jLw^ll j 
J u ^Jd\ oLU-p ^../>:< N 4jl VI 
.IEC61300-1 








t ^^j! jJiJl JJl* <o yM olj ^Svilj Jl 


1999 


- o">L;L5L!l j ijj ■/! . 11 

CjLL^I — 1 ^J-Jr' 


EN60874-1 


jl ^^-jl ^3 4j*>U Lf-JU ^1 4~J_»Jl iij^aJl 

Xij . II iiLkJl ^1 >-lj JU-oN yLii 


2001 




EN60875-1 


2j_$_*-Vl J_p dDJl5 J-Ja-jj .LsLkU 

^jj Oj-SsJJ .^j-AJ J-s^J-* 


2000 


ijj ./r Jl eiLJ^I Jjl 


EN6 1202-1 
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L^L^-I ^--^j^j ./? Jl ^_ jLUI ^L^J 


1997 




EN61269PT1 




1997 




EN61274PT1 




1999 


i-aji i^iiJ! JU.U-VI 
- 11 ^iUSn 

t^gj ■ II ^_iJJ! {jUh jJ 
.Ja^jJl i jJLa 


EN61280-4-2 


iJa^S/ ^UJl Ola-*?! ji! jL*i! IJla aJj£ 
P_jjJjJ (IEC) ^>UaJ jJ j l _ 5 Jw^j <uj L>J> 

pj jj^ i*J*>l_a <l .1 ../a a" Oli-^l J-^J ^JJLSLa 

.ol 3 llj L^>- jJ 

U.5 *J : ./? oLLv^l jil jl /j U all 


1999 


— j_jLlJI A_)j__v2— Jl 


EN61281-1 
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jj-p 3_oUJl oU jJUil jl~*il lJu» ' « -"i 
(_$j_v2-Jl ^_iJJl o*>L^ L _ 5 x~Jl ... 11 

j3j lOUjj-ajJIj t JJ~1 Jjjl Lw 


1997 


0*>_J? ( _ 5 ~~ll £tJa_~Jl 

- - . II -i-Ul 

t 4 a\ P Ol a j I * a 


EN61754PT1 


jl—-*-" |I ^_;_aLi_a 
J_p a — ^jJl ^jJ^j .J^-j^ 
jJjj Oj-a-JI SJLkJL, j_L; 
.jLjJ.! j s- J-pLaj i^jJ oL« jJL*i! 

v o-JlJ! oL^olI^ i a . •. : 1 J ■» p 

n J g 1 L^-J . ll i a . 1 ll i " )1 .,...-»,.•* a 


1999 


oLi_v?l _ ■ ll 

.ill* 


EN 61757-1 




2001 


- l r J - ll , M ll 


EN62077 


SjXiJl dUi J_«___. j i ►IjVl oUl___- j 
L,. yjJ! i J_1 jJ-l J-P 
SjIjJ! J_-">1_, J-p *Li-,}U jj_*J___Al 

Lli 5 .I'll \s ,)!■>_ a a lli ij^ll 

^J_» J UJJ ^3 ^-*-> (J ^3 H^J U 1 

dJlJJL_> jL-_*ll ^a_v2-> j .4^_*_-* <J j^_t> 


1999 


o^L_,LJLJl 

JL>. i-JL^-j-SDl 

oUIj-^-VI - Sjl^Jl 
.-.M .1 < - 1 U-ll j 
Jl ^ iJJl 


IEC60331-25 
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: ij *V1 oj^j>-*>U 4jjJLl!l eiLw'^fl j 

.4jj.ya.Jl Olj j^i'j t <Lo J.yg.11 


1995 


.1 Si Sj g r l 


IEC60747 
PT5 


■jUVl jl i.oU.1 jlj-^Vl eil_l_L5l jl 

.4JJ2J.I jl "'1 H i_j>-L>-jj! i_i J ,/? , 11 
^0 eJj^Jlj .AjjL^rjJl oLUJJ <UJj^U-il 


2000 


►>L| - i^Jl -iUVl 

iaLp Cj\jUfi>\ y>- 3—1 

olj—l! ^L—i jj-t- 


IEC60793 
PT1-3 


tjUVl oiLLJ 0 Lp jL_.1I IJla j-kj 

V^S .4_jLi 0*>Ly3 J-Iij 4_>j_y2-Jl 

.« . II ^i-Ul o">U_SL! j-L-U, 
jj> jLjJ.1 IJl» j .3_j'L oLIkdl j 

. (IEC 794-1 Fl) ij\jJ-\ ^L-i Jj_t. 


1996 


<UIp olL^I — 


IEC60794 
PT1 
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1998 


(3_ii-ijai o^is3i) 


IEC 60794 
PT2 


^ Sj-5L~a 3j _j3_ill o*>VjLSL!I jl ol yJLlI 
iJj .-1 j-fJl ^ SJ^dl jl ^jVl 

. - jl s U.- 11 J| Ul J SOJ 3JL>- 
ll» jli i JJtL^ Jj15) 3_j| _^J| 
J^ISOJ 3JLjJ| ^1 jJl J5 Jai, M jUll 

<LJlj ' 1 i g ^ J . . UT,I jj ■ /? ■>• i 11 

oLJJa^i jl t^^* 113 ^lj>J _r^' 


1998 


^j-vaJl ^i-Ul o">l,L 
t JjJ_^jJ1 oUe^ ^ — 
^ 3J jjdl jl 1 3J jl 

— (^| j g 11 


IEC 60794 
PT3 


i_iJU! oiLLS 0 U jL-.il 1Jl» j . L , 

JLaj^l <LaJj>tJ^_i! ■/? Jl 

^Jl o^jIS^I LUi5 j i Lj i; SiJi jJL, 

ot>L^ j i->j ,s> . n eiyyi 


2000 


^^Jl ^LLll o">L,L5 

jh 1 1 — 1 ^j-^"l — 


IEC 60794 -1 
-1 
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o">L,LSL!l ^ j—i^JL, ^J-^Jj 3JLJ.I 

^ - (Jj>*-lil .<LP ^_o^*JJ oJlA <JJ j-=~^fl 








ajj-aJI o^LS jl_.ll IJL» J jLuj 

Ol_L_*_«J 5j g >-l ^-L-^t " ... i ^jlJI 

oUl?:ll ij ^ j t iJL j-g-£-!l 


1999 


ij-^JI tjU^I <j^""-«l 


IEC60794-1- 
2 




1999 


j la a el j g 11 

JLp jU oli *t>j^ 


IEC60794-4- 
1 




2000 


j>U i .-1 4 o">^ „, 

3_»">L- : jL^Jl ^jJL-l 


IEC60825-2 
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J j.yaj>- iJlSv^J ^yzJjsj J^-L-j Ljil 








^_>j_JL> oU! j-^Jj o*>L-^ jil j-*— if 
.^^^iJl J ji» tj^*^^ *^ -o- 3 


1999 


- o">L;l£-!t j .<? . 11 


IEC60874 
PT1 


oLwUaJLa -JJJJlS" ^.yg-jj .Aj>- ji! J jJa-1 


2000 


S-jLijLjJ^Ul , .<? . 11 

►jJL| - i^jll JjJaJ 

<UIp oli-^l j-a — J 


IEC60875 
PT1 


J_y3 J Ol_L*_<J (J-wJajJl |JU& JjLLX-J 

i. 4_>L*_J-1 ^JaJ J-l») iJJj-ya-Jl ^_aJJ| 
.O^LSLI! j ( jJl . . . ^LyaJl ^JaJ j 
<lL*i^j ol_L*_o ^Llj-S' ^y^Ljj 
.•JjjU j^jj-iJ Jj-tj ^j-va-Jl ' — i-JJl 
^3 <J_vajLa ^jycS\j ^yzs>rj^\ tj j\ 

dEX61300-2j dEC61300-l ^_Uil 
.IEC61300-3j 


1999 




IEC61073 
PT1 



433 



is j-Jrl (%— jj— 2-3 oUlj_?-l j— • 

ol jjl j o*>U*j-H ol - h ■■( 
ol , 1 W-ll j-j- dLiJLS l >J^ j <r SLJ.I 


1993 


- . II . a_J 51 j 

— 4_^j> la a a oLjw>1 

j_^jJi oi » b • 


IEC61073 
PT2 


.UJ (QC 830000)_, jLjJ.1 IJl* J^, 

^UaJ oLiw^l j-a jJ-P jJl <J_L> j 

J_Sj_^JI Sj-j-^-Vl : i-JVl Mj 11 
N ^jJI (Passive) i__L_Jl i„5Ujdl 

jLfr=U 1 JL» cJjJ 01 .iiLkJJ iliU ^ ^1 
iilkLJ ^l/Vl OhLr-^ jLi 

j\ <L» j-ygJ Jii! jj j j^o La Oilpj t 4jj.ya.Jl 

j_a IJLa a ei-L^Jl 0j .4_j>- jl! J jJaJ 

olj_J.l : (jL Li o_l>- j_a oLwUajLa 


2000 


- ^j^aJl « i-JJl J Jl 

Ol_i^l ye — 1 — *jJU 


IEC61202 
PT1 


J-^jJ : ./? ■ 11 ^iLJSfl 

iipUl OUU j^j ;<7 Jl 
■> *J 1^5" .^Jjj-^tjJl oJ^j>-Ij ; e- J-y^JJ 


1994 


-5^va-Jl ^il!l 

<UIp olL^I — 


IEC61274 
PT1 



434 



(IEC) (.LkJ ^ Ijj ; 11 tiUVl 


1999 




IEC61281-1 








( j_o_si5 Oli-v^l ji! k 4w2->J .oijji-1 p-ijJLJ 

Cj\Jl*?\ j^j ^JLiSLa 1^*3 4jiv? (J^J * W*~ ^ 

4 /> la ^jj jl £-1 jjl i^w^-Lj aJ , ,/? a j 




4iUi»^L; t^LJ-Jl L^y^' ^->wail ol^j 


1998 




IEC61291 -1 






1995 


diLkJl jlg->- ia-wi> 


IEC61315 


^LUl J-A5 ^ JLL-pVl iJLp ,yJL£> 

(Tolerable Frequency of Primary 
. Failures) 


1999 


- i-^JL-^Ul j i_£l_Jl 


IEC61663-1 
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Jl t^jLJUl O^LJ? j^i *bl J-^^-*-* 

i (References) " j - '~ " u 
.^j_^> jib aL^> 


2000 


^-Jl .k-j^Jl Sj-j-J 

-(Passive) i___L_Jl 
obl—ijl : 1-1 

— 4 aL_P Oi a j I * a j 

ia->jJl •j-^l 


IEC61753-1- 
1 


oLi_vsl jil jL-jd! IJL» i_s^-«t! 

ajjJLiII oU_-_^nxJlj t ■/? Jl eiU*>U 

ol a. .I?"ll ^j~***s>t1j a ./? ,,,-7-^dl oL5 ^lj 


1998 




IEC 61757-1 


^-—-.Lil (Reference Measurements) 
(Cabling Parameters) o">L>lSJl J_>_u 

(ISO/IEC A\ ojju>- ^jlJI 

j_oL«_a J^UaJLj La -LLP (J-Ja_i j . 1 1801) 

:^hL«1! i_«_i^j__il o*>L,liL!l 
jl dEC61 156-2 J dEC61 156-1 
JEC61 156-4 J JEC61 156-3 

. IEC60807-8 jUilj IEC60603-7K 


2000 


^UJl o">l,lSJl ijiji 

Jl ;VI o->L^L^ 

ISO/IECj 3_il_^Jl 
- 1 - ^111801 - 1 

wdl o^lS3l : 


IEC61935-1 


Ji ^jjl i^-jll Jl jiSU l—J-l 3™L_J| 


2000 


tjuVi ojuiji 

) Jl 4 > j „^ . 11 

1 - >j— =U -(Passive) 


IEC61978-1 
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"J-fr 5 !"' pij^ ir* ° jW* j-°* 
i__L_Jl oUj^llj ^_J1 J-^jJl 
pj jJl <Jp J-kjj . (Passive) 
* ■ j ^ Jl oLj ^Svilj ( _ 5 x~Jl (J- -3 j-^ *J g 


2001 


J-^j-" s j-fr^-' S^Li-J 
Oj-aJI eiLJ^U ls^-JI 
- i__L_Jl oLJj^llj 
obl—ijl - 1 - ►jJLl 


IEC62005-1 


^jjl CjIj ^5vil j t j ■/? i ,Ui> j-^j jl iAj 

SJLkU ^UNl yLSl ji lib-. 


2001 


— ^j-va-Jl ^ o-JlJI ( _ 5 J 


IEC62077 


SSSS ^JaJtJj .^^2— !l ^-iJJl 
oLa_v2_!l oli oLa-^o^jJl j 3j_^_^- s yi 

Vr_A bj-*^ Jd^P^ 1 JW^r J-** 
islkll _U-»jdl j_« Nj-. ^jwiJl 

ojLp J^Uil 0 U^lP J . J^>Uil 
• Ajj^aj ejUl O^J? ^ jl Ajj .,f>\ eJLlI 


2001 


jij_bi j-^.j-^ 

— tjjj . ^> . 11 *-jiJJl 


IEC62099 
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4_jl J. ol< jJLoil ^-kjyiZj _jLw»il IJL» r jij 
Sj-fJ-lj (_£ j ■ 11 0">Li> _«il 

.ijj-^Jl o">l>lS3l olW j jjr^' 


1997 


olJL_*ilj oLjj ■ 11 

'" J ljJ 1 11 — 4 , ^» 11 

jjJJL L^U-l ol-uil j 

' « 1 II s4> J o- 

j^JJl oULjax! ^gj-,^ Jl 

oNU^l iiUll 


ISO 11149 


t (LuiJs ^Jl olj-il jl~*il 1 Ju& Jj>tjb 
4_jjL> j ^ £Jl j t <Uj ■ 11 j t <l~5LjLSLJ.1 j 

4 _j jJ-ij JL. oj| J J-A_a oli LiJL- ^ 

(Trunk j y 5Jj>-_«j c_;L_4 16 jl c_.U_« 
. Coupling Unit) 


1994 


j ,oVI tVIj 

oL5L_^Jl - 4 - h :Vfi 


ISO TR 

11802/4 


4_jLj_i_!l 4 S . U 11 jl .11 i_U£ 

LJ _i Ja—jj—ll JU_^ i- (Physical Layer) 

,_*J La 0il_P J I aJ_>tl11 4_SL_JLll 
iaj ^J-o^L^Jj i iajl j}\ I?. ^Jb 4 a ■ [? 11 
^j^J jjl Jai-1 ^ j yiJl o^U>- j ^-a 

o*>L^ ^il j_p jj>- jij .iSLJLll 

^j-^jLall 1 j_» ^ ii j-^> jll 
IECj t JTC1 SC6, SC13,SC83 : i. ;Sn 

.IEC TC 86j iIEC TC 48j cTC 46 

- 1 -.ti . 1 1 .iii', ^ 
4j a J 1 j ,/? Jl '-LA k-qj^j 

4_5Lj_L!l "j j *-Ml . i ./? " ( _ s jJ1 

. LJU- i }\ jil UUI ^Ul! 


1990 


— oLj jJL*ll L-j>- jJ jj^So 
5-Uil 


ISO TR 9578 


iLLJl o">LLSL!l ^jJ jL_.ll IJL» 
oli ^jL^jlJI JL>J.I ^^J 4_»_U^__i1 
3000 yJLl oU-LJ.1 


2000 


— oLj jJL^ll L-j>- jJ jj^So 
4_.l_^J! o->L,LiLJl 


ISO/IEC 
11801 
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.(j«JL*iJ.I j-» 50000 j 50 ^ ^jl j^, 

t i ti >. i i ,** 1 t „ ti 

J U-j i <l«L»JI .- .vl .1 C 11 . - - il 
oU kdl j i 5jj jiJl o">l^> _jJU oLJLkd! 










2001 


SjbVl : 1 - fji-l 


ISO/IEC 
14763-1 


iSL_.L_S IjI—j^pI dLJJLj: 

ISO/IEC J.LJI jL-J.1 jij o^LSJl 
. 11801 


2000 


— oLj jJ_*I1 l_>- jJ j_xj 

- _il£__<JJ 

_-J_.4_7_tl : 2 - ►jj-l 
. __llj 


ISO/IEC TR 
14763-2 


^iJJl o^LjLS 3__.Lj ^-a! ^jJI 


2000 


— oLj jJ_*I1 Lj>- jJ j_xj 


ISO/IEC TR 
14763-3 


ISO/IEC UUJI olwl jll ^ ^^Jl 
UUJl oL^I jll Jij >lj 1 11801 
IJU* Sjj^iil c ISO/IEC 14763-2 

JJ J ./> ~ j\ J_P o jiUJl j j_.j_i.JLjl 
(J^ij _~Jl <L_-U <UJU>- O- ^w*_o 

.ISO/IEC 11801 UUI oU^ljil 




- _1L£__JJ 

_-J_.i_-Jl : 3 - ►jj-l 
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l^lajJl Jmliintb ij j-^aJ' JaJJl ^jjG J%Ull 1 Jul jj_u 



.^U-jJ! 4-3 ^.jl^ ("Jil f.ij 2500 

.eiUl J! g-UjJI .(..J800 

.LJ jj iSj-^ y>^Jl (Claude Chappe) 4_jLi i jJL : 1790 

.ijU otflij ^ <■ yjz]\ <u>- jj U_o r^j-ij (John Tyndall) JlxJ j *li : 1854 

i-ijLjJl ^1 jX^-L. (Alexander Graham Bell) Jj j»UI jX iS\ : 1880 

^1 jJ^-L> i l _ r ^— < j-JL-L i i j _^5L j5 ^ i (William Wheeler) j-Lj j>LLj <>La : 1880 

.^j-dJl ^3 y ^J" ^L,f? a (JL^1~«Ij °J^^ *_~jL <U j a 

£-1 jjLj-l 5^1 jj J_p J j ,/?^JJ Lit (John Logie Baird) 4_s- jj j j>jj : 1926 

jLL ^ j j ^ >^ *_~jL jl Ljl ^dl <u^>-b>-J_!l ji ■ a I] ^yt 43 j g ^al 

.U^-V is j^tlII QLaaJI 43 jL,2» ^Lj j • LJ? SLlSLi 

J jl ( »^>-?^; i (Heinrich Lamm) Ll i i_JaJl iJ5 ^ i_Jlk j>li : 1930 

J3j .^j ^3 ^jlj ^Lvfli £-^J ^-Li Oj y& jJ-LJ 43ldjJl oL! ^ ijt y- 

. (Hansell) J_JUJ 

L^oJ-l jj, (Harold Horace Hopkins) j^->y» ^Ij y> JJ jjU i_J_t : 1952 
^ j^L^b jliLoJj aJL^l^xj L^>-L-jJl ^iL*yi Lj^>- jjjbj ^UL ^ LSQil 
(Narinder JL15 jJj^jL JJ j .Lj>- jJ j_lSLl!I j » j_L»JJ 4_SLIi! iJjL!! 

.i^dl 0 L 4J j-^>- 4J IopI 0 S.Kapany) 

L_-L-5J! oNL^I ol^i ^ (Alec Reeves) Lr ± L) diJl i»U : 1962 
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JLs-1 Li j ./> . 11 i_ilJVl c~JL5 j . (Antoni E. Karbowiak) 1}\->j->j\S J j U il 

I j ^-i_p^> 2-"L>_r! J- 51 j™^ (Charles K. Kao) jlS jJ jliJ J : 1964 

,^9 4jL.j^5Gl i«.J^Jl iJ5 J_^p JjxJ 10I _ r ~=J.I (Karbowiak) 

»li J^-N oi j j . (The University of New South Wales) jJLj tii jL- jJ 
JJi J^jJL (George Hockham) »L^5 j_» j^>- j jl5 ^ J.J 

^ jliJl <_ r ioisi oLS^NL <bl jjJ (^r-Sl^SGl j^J^il J^> jU-l jlS j>li : 1966 
^JlSC ^ U oVUjj-V! ^ _u>-l_Jl ^ jJLS^I ^ J_~o 20 jji L. JJ ^iUSh 

(Proceedings of the 4_L# ^ L>_^~l yJl A ( S j_» j jl5 J_J : 1966 

. Institution of Electrical Engineers) 
^yj j^>\ <Jj>- j j-Xj 12 ojji ^1^1 [ j,^..,f?->rJb (jUajjJl -bj-Jl ^_uSLa j»IS : 1967 

^iJ itluaj i (Schultz) j_i j i (Keck) ,iL5 j 1 (Maurer) y_ jy J5 »li : 1972 
<b_^5 JJ iiU=>Nl> i4 dB/km _> j_Li> _Lij jjU ytlj kjtjji JaloJ^I 

^iJ iJU=> j J j\ o_b>J.I ^ (Dorset) jji ioJ-« it j_i : 1975 

.ijjl 

>Vl JUJMl ol5 ^ij (AT&T) S-S'^Vl yJJlj ^il^Jl i5 p c-iil : 1977 

Ju^Jl j (AT&T) i^^Vl Ji\ j ^iJLjJ! ^ J5 : 1978 

If-jl oJlS ^1 i_pJl ^ J,ol^ cJi 1 1978 (.U ilr ^ j .1988 



442 



(J j^jJ_a Ja_^jJl i jju> ^_iJ ^ *S y J (MCI) ISjJ^ o_aLi : 1982 
1.3 jjj^ <JLl!l ^ o_> j 400 ^>UajJl J_wyj <; jJaJ— i! jj .iijj^J 

.15 ^>a| ^ ia^jJl i j_£j-^Jl 

jJi JijJ ^iJ Jjl £j>j-> t^Lk^l oVUajV! o_«Li : 1984 

.ijJj>o*yi sUiJl iajiM t_5j-vaj ^_iJ dJJL* J jl j : 1986 

i yLa <Jl}) y& ^ Cj jLJ-« 1.7 4^5^^! jJ*JLJl J ^ OjUgJl 4$ ' jJm C-JL*jl : 1986 

.iJltJl ^ c-j j ^U. 400 JiJ ^L^l ^5 y. WJl 
Lff J^S\ Ja-^OJ ^Lp ^iJ Jj15 J j! TAT-8 IS ^ o_«Li : 1986 
i *— jiJj j-^J 1-3 j>» J ^ j j-J 
(NTT) . J . j . j! ol^ii j t (Fujitsu) > ..,^y r> i IS ^ ^ J.5 o_^Lp! : 1996 
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ci-JJl JjLS' ^ 5 jJLiJl J_ii j_a : (Absorption) ^1 ^ : »j\ 
^jlLjj . Bjl j->- ^Jj 4_jj_va-Jl SjJLiJl J ^>tj t j_« ^JiLJlj |_g j ./? . II 

^^-xJ La ISI LsAjI *±jJU>^j Jli j t (Hycroxyl Ions) t. H 

isj ^k^Jl ajjIJ i^ivaJ ^j&j : (Acceptance Angle) J ^*aJI Sjjlj 

.1— iJJl iwJ ^ LJ^J W^'- 5 JaSL-Jl »j .,h II L|_i ( _ r -5o<Ju ^jlll 
Silt- ^Ujj tjoliJl *j-^ll { J, J ^2j>\ 1— iJJl iwJ J-JL> ^1 ^JjljJl 
4-Jjlj j-5 J J-^-^l ^-djlj J^L*-JJ . c 4-JJl j j->t_« t j-P L*JL*_~j 

.ioJjJl A>=^jJl ^ NA 4^ill jl d~~>- NA j! (Arcsine) 
^ JUl Jsj j-i^Jl j_aj : (Acceptance Cone) J j_;_aJl Js j j^-* 

L$J j ^5J ^Jl a^L~JI ^ysj : (Active Area) £iaJ.Ul iakuJl 
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ti-s- iij S-iiJ : (Amplitiude Modulation) £*«Jl 

. LgJ_aJ jvJj ^^Jl CjU ji^«Jl j*-?* 5 * - ' (J - *^ ^..o 

a jw ^IjJ^ J^l j>Jj^~J i^* J • (Analog) aJjUjJI 

5*51 jJI 5jjIjJI j : (Angle of Deviation) ^psj^ll 5jjlj 

. Ji~uJl £bw)l j JaiLJl ^Ju^Vl ^U-lJl 
4j<il jJI 5jjIjJI ^ j '■ (Angle of Incidence) Js j.a....,Jl 5jjlj 
.j—ScuJl j\ ( _ r S'lj<Jl ^la.Jl ^^Jlp JjbJl J jSLlJl j JaiLJl ^U-lJl 
: (Angular Misalignment Loss) ^jlj-il >_iLsJa_^ll Uu>- J_ai 

.(^j^aJl c-iJJl 5™JL jJLa«Jl! (_g j iaUl^^/l 

^jjj>^ ^ 5>jUl ajjIjJI : (Angular Tilt) <jj\ji\ J~*Jl 

oJL>d-^Jl iL^IaJlj olJucdl ^Jlp J-oJoo (Extrinsic Loss) ^y>j\& 

: (Aramid Yarns) JU«I jtfl JjI-^t 

.SJbJjJl Jlv«I jVl JjI-^t ^iLvf I j» Jl^-I j y» (Kevlar Member) 
5-iLi>} 5jL>^ J-^ 5jL-p : (Armour) <LJ1j /^j^ 

Lo ojLpj .Jjj^jJlj i^AJaJijilj t J^>t~Jl Ju<9 JjlSsJl <1<jjUL> t j_™>tjJ 

oLo jJL«_«Jl JiLjJ oJu>JLa-<>JI Lw^LjJI LjJ'j-wo'id a ^.a. ; -,?Jl 

: (American Standard Code for Information Interchange - ASCII) 

tj>lijVlj to^-Vl Ji-*^> cJ\^_ 8 o ji^-i j-p ojL^ 
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(Parity JiUJl <j^>^jJ ^JJ-c^J <y\il\ c~Jl Ulj ,ob 7 _> jy>J\j 

. Check) 

jj-*jJ 47 0 ^JLjJI <»lijVl o jjLj. j»Jjk^™J : 5Jk^*>Lo 

57 48 ya aj^-LxJI o yus U!j .^^-^o^Jl ^Ijl 

90 Ji\ 65 ^ L^JLiJl (.UjS/I jl 1*5 .(9 Jl 0) alJLobU 

97^ ij^JLxJl aUjVI S^^jL-i U!j . (A-Z) 3^-5^1 ^Jj_y>JJ j»Jj^~^3 
^i^j>Jl jli tMLoj . (A-z) •/> 11 ^JjyJJ j»JL>^— jls 122 J^ 

«A» ,^*>t)l 

."A" ^iy>Jl jju" SyLlJl oIaj t (01000001) JSC; Jlp iJLJl 

o jjL-JI (_g!) 8 Jl CjLlJI o jjLwJi ol j5Jl ^ j»JL>cJL™j 

4~5 256 ^jJlj (oLs jJjt<Jl JiLJ SJi*jt*Jl <uS" j~«Vl j^Jl 

j»l b'. ; illoJuJl lJj^>J| j-*>=-" Jl <iils<s^/lj t jj»jJl J^«J 4jik>t>j 

JULj cC^^Jl fllkJl J 127 Jl 0 ^ J\) ^UJl (ASCII) 

128 <ui ^j^JI j.UkJl jU 
.(i-jl-Jl jjj> ji\ jl ^jJ-? 0 ^! ^Jj __r*Jl J-- 0 ) i>sLs<9l j j»j 
kio Ja-*J : (Asynchronous Transmission) j-oljJuJl j-^p d*_Jl 

.AjjLwsOs j j>i jjl yo <LJLajJl Ol ^Jl *U3 0 JvJ y- 

jl^p ^ ,p Jl iiLkJl J ^LLkJl : (Attenuation) j-^AjjJl 
■ ( _gj../?Jl -lilaJl ^Jaj| . J™*jJL L^Jj ys^j U SiU-j aJJl J y> 
J jJl SiLjJ Jw*j<jl~j jlf>- : (Attenuator) jj> j^Jl 

S ji _Lj l^_J j»J-P jLo yfl 1 SiLp J*J<JL™J L*5 .Jajl jJI (_gj ./? . !l L_i-JJl 

.L&Jb~ yp JJlu^Jl i_i _JaJl Jlu> ojLi^l 
: (Avalanche Photodiode) ^gjj g . ; il Jj-^aJl Jtiill ^ » il 

ji (_j|^iil .JajjJl 4 W Si J cjMsUI iipL^j J*>L>- 

u-^ ^JJ ' (Breakdown) jL^J^I 5JU- j-^ ^^iJJl JLj^^I 



447 



iJj ^xSU^I cjL>c^iJl ^ t j~iL s i>^ t j~rjj J-^ 1 ^ k — 

^ BjJLill (_g Jju<-« jj&j : (Average Power) S^JLaJl J-Uw 
J-i^j ^ £L*-i jj&j : (Axial Ray) ^L^SJl 
( _ r ^-*JuJl * jwiJl j-aj : (Back Reflection) j^yLUJl ^LS^oJ^I 

«• j ./? ll 4_^„j t j_« 4j_<>Jl ^3 4 S^Lp 1 g 7 . . .. '< |_£jL~j ; <tli^-*>Lo 

^y> f-y>- Si j_p ^^jk j : (Backscattering) 4_ ; -a_L^Jl « j\ h ' 

JjLS' ^ (Input Signal) SjLi^l Jio J> ^ ^Jl jlk^Jl *j-aJI 

oL>o*>\J oL>ol ^ «• j .,h\\ ~aj\\i".i\ (_^j<j IJlAj .(_gj.,^ Jl i_«JJl 

jL^->- ^ CjL*1_JLJ| *_jL™j»J 4_oLL>Jl ojUaJL^i^/l j»JL>c^~j .^jJu^'yi 
. (OTDR) JUJI L^liUJl ^U] t^vaJl ^UJl 

JjLku a^>- y> Jl ^Js! JLk; : (Bandpass) ^UaJ 

: (Bandwidth) i~>- j^Jl i*~Jl 

.CjUjJut*Jl J^>^ ( _ ? Ip (^j-^aJl i_aJJl JjI^ ojJLs .1 

^ J~* ^ <1>^ J^-t Jr^ y^'j LJ"^' obi j£\ ^ (-> j-^l -3 



448 



(Bandwidth) L^- y<J\ i*_™Jl W ,/u> jl^p : 4Ja^%> 

LJLiJl ^ oljjjJl iJ_p (^y^j W-^ ' j-d- 5 ' j-" ^ 

j>jJl j»Jbk^J cwl «i?-j-Jl 5j<-~-» SjLp jl VI t(Hz ty^JL) 

C~Jl y"j ■ g 1 I y°yj .<U^k3 jJl CjULJI JL»j^ ol jJL9 JbJL>cX] 1 

10 ^ys c~JyL>Ml i?-j-<Jl i*— jls t(bit/s) SJb^ljJl iJLiJl ^ 

. (Megahertz) y jJ^m 
(Bandwidth-Limited Si j«L>«^Jl <Lj>- j-gJl 4.*-. J I oli oL-L«-p 

bjJL>^ s-taVl L^-J Jj-S^j LaJLLp : Operation) 

Lg-i J^SjlLJ Jl ./ail 4-L> jJa : (Baseband) L-l JjUaJ 

. SiiU iJui ^^Jlp j^>j>^ y> Vju ^^Lvs^I boi^o 3 jLiMl 
t^j-oJj jL^aJl j»UaJ BjLiVl i^^— ^L-L* :Baud 

Ml c^LlJl 

Sl y> J^La tijwa.) jL^r j.* j : (Beam Splitter) ^L«_iJl j^«JLo 

1 jl t j-J ■/? 0*. " t j-*pljt»i ^y]^ |_g j-aJI ^l*_jLil p-~w-oj \*5y>- <u^Ip 
j ^JLa <LJLJl (_g^.^Jl i_ aJJl JjLS' <*Ju-s>j ^ olJLk^il t ^ r SL k jj 

■ OLaL>jMI iJLOi 

ojLi^AJ Jwa>o (^JJl yJl y> : (Bending Loss) *\ J2i 

jjLXJo" «• j-^flJU I ^Lj«_»i i , a ./? ' 4_w™Jo *l jjJl t_-w_™j 4j j .,Q . ll 

■ ^ i . ; i../ ? .j| ^ j^vijj 1 JJ I jj-a ((^jl>tl! 

j! L_iJJ ^SUj ^^iai y<-v?l jj» : (Bend Radius) *1 ^JMl ^U-i 
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<J cj*>Lsij-<Jl ^ij-il ^jj j-» :(Biconic) Jsjj>wjJl 

^X>^J\ Jij .^^wa-Jl c-aJUI J^LS' ,_s^p C~lij Ajj-La ijl jJa-^l 

3jLp ^s^ij S jjLj> j»UaJ : (Binary Code) ^Uill |>Uai!L » 

.(binary Digits j! iJbiil <»li jbU jLrf^l) .C~JL ^Jl jlJi* 
yw! jj&j .«1» j\ «0» U 5jU jjiL ^Li jvij :(Bit) cuJl 

: (Bit Error Rate) (BER) cJl tk>- J-bw 

.4j»c^>tv5 3jj-rf2j C-XJlUxl ^xJl olxJl! Jj^XoJl 4™jj| .1 

4Jl±Jl ^ iJ jiuJl oULJl iJLp : (Bit Rate) c-Jl J-Uw 

jLLiJl J J_*_a j_a j : (Bit Transfer Rate) cJl JLajJl Jj_*_a 

.(Bit per Second - bps) jl iJliJl ^ c-Jl <up ^^^jj 
^JLJl j-o-si^. j^j : (Breakout Cable) ik^i J-S" 

oUL_Jl Jii tlo j-aj : (Broadband) L^ajjjJl 4^>- j_«Jl 
5LJ oli JUaJl l^JS\ J ^\ : (Broadcast) d«Jl j! JL-jVl 
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JJL* i^j-aJI cJ_JJl JjUCJ LJIj SJL_i» : (Buffer) iUJl 

_^Jl Jlo t aJIj iLJs j_a j : (Buffer Coating) il^aJl *}UaJl 

(Acrylic polymer) ^^-J j-S"^l 

jJai ji ^SL^*>1> >j-J! jj&j : (Buffer Tube) iL^aJl u-^J^I 

(^^jI^oj t tSj^sJ)\ i_ iJJl JjIS ^^ks ^iLxwil SJU- (_gjl^J (^s^l- 5 

^s-o-^o iSj-^. J-;^ : (Buffered Fiber) j jJ_*a^Jl ciJJl 

J^_~d (Nylon) jjJuLJl j! (Hytrel) J ^j^-a J^_* i2LiU<il 5il_<>_; 

^iU^I o Mils' ^y> is- y^j> SjLp ^ j : (Bundle) iiajjJl 

t j_« 4_P j_q_^s_« j! /j iLrf5 i J-JI jl ^L^lj ^i*>^P jj-o-vi 4jj • II 

J^v? yJl ci^J jJ ^Lkva^Jl IJU& j>JL>c^™j : (Bus) oULJl JiU 

CjLj jJaX« 1 g . .. a ■ 
iSLj. i^i y ^ysj : (Bus Network) oULJl JiU 

oULj J-sl^S ^j-o-x-i JLajI k : ."j-i Sj_g_^- V I Jji Jajj j^TH ^— ~"" 

^L^Jl iJ^JaJl iL-j^Jl oljLi^l 5Jjw»j-Jl Sj^-Sf I jJcuJ i±~^ 
.ob 8 j» j^Sc; So^j ^ :(Byte) c-jL 



451 



SjileJ ^J> isJJa^ JS\ j\ i_iJ ^e- SjLp : (Cable) Jjli" 

^jwij c i-J J-;L-S' j-* j : (Cable Assembly) ( _ 5 -J-<LS' £^->«-o 

J^ojCU-jj t t j-3 jJaJl jl S>-\j i_S jja JLXP <uS^ C->*>Li> j_« t j-o 

iJLxJL^i jl i j_a_«Jl -k-ojJl oli (_g^ yfl . !l cjLJJI 4_«_laJl t j_o j-U 

k-i ji» -^jlp i r S' _y o*>Lsi j_oJl c-JLS' lij : iJi^*>La 
cJLS lil L.! c (Pigtail) J-^jjJl J^ 1 ^-; W-^ 'Jh 1 ^ 1 

.(jumper) c->%l£Jl 
Jjb l_~s^I ►Li! : (Cable Bend Radius) JuL<Jl »| ^Jl ^jj 

.JLiJl Ji£>J ^va^J 0> (J^P lift 
(Carrier Sense Multiple i-UuL^Jl JL-j)U JJLJl j ^* 

IJiJ j! JJs ik>^Jl <u j» j^j *\ yrl j-* j : Access - CSMA) 

.LfJ JaJilj JiU i_iLi^l ^ yrn ^ ^SCjJl 
(Carrier Sense ^sUaJ ti-ilS" li i-UiJl JL- J^i JkSLOl ( _ r ~~> s ; 
^ a j : Multiple Access with Collision Detection - CSMA/CD) 

SbJL ^So^oU cJjiiVl iJ~<Jl 4^Lt^Jl 45wlJl ^ <uxiL> 

.oljLtVl 

(Carrier Sense ^oL<a; ti-ilS" li aJbeuJl JL-j^J JkSUJl ( _ r -~> s ; 
£jj jj& j : Multiple Access with Collision Detection - CSMA/CD) 

i}j^yj\ ly^S\ v j>ji; ^1 (cJ^^I Ji») OliL^Jl ^Ijjf ^yt 
aSLjJI ^ ^1 iJL-j ^ jJl cJi^lJG lilj .jl ^oJU-L 4JI j^JLj 



452 



JjJaJl : (Centre Wavelength) ^j^j-^Jl ij>-j_«Jl J jJ? 

Jol5J eS^Jl l_^^JI : (Central Member) ^yT j^Jl j-^wJl 

t j_« Oj^vJoj (4_>jJLl> j ■/* '■ « ^ j! /j) SjJ jJLoJl Sjl ^j-Jl <t_>-jjj ajLS^j 

<ua <> jZ ^ JJl jlSUl jj&j : (Central Office) j^Jl t_u&Jl 

tiSyJL-Jl LjlLlj yJl oLiJl *L^JLj iSyJLoJl JlwaJ^I c>*>lSt> 
.CjI yJill oJLa yo J-^ 5 _y (_s~^ J^J^*^^ CjIJjw j» JbJL>iJo 
(Centro-Symmetrical Lyj j-a » jJjIjjuJI S-^LJl oL^-a,-!! 
4jJL>^» si y> L^_J j>JJ^L™J ./? ; ^y* j : Reflective Optics) 

■y-l (_£ j-A; i— iJ J-^ (j^ * j-s<iil ji y^ ^SoijdJ 

: yp SjLp y»j : (Channel) SLaJl 

0*^15" t J^- a t J^jI ^ ' * ** j y> (3^**^ ^ '^"^ jL-*^ . 1 

/J~V Jl J iLJl V- ^ Jl 4*U*)IL »^JI : 
(Modulator/y-wo ./? : H yjj-" /^— o ./? " j (Transceiver) y^JLi^^o 
Ja^j yaLijS j! BJUJLp olyi jlS^L jl .Demodulator- Modem) 
j»JL>c^~jj tJajljJl L*I_o<_« oLJiJlj ./?"Jl J*>li~ y> <t-™iJ ci^Jl 

.Lojli y^vJj i apI ./? jl (_jL~- y Silt- SbJiJl ^JW.^a 
. y ".W.aj yo CjULJI l!~J CjMLv2jI jL»» .2 
( _ r ^-p jj& : (Chromatic Bandwidth) 4_J j_Ul 4_w>- j^Jl 4_ « _.Jl 

c— ij_«Jl jLl^J^I : (Chromatic Dispersion) ^j-Ul c--~Jl 
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JjJaJl ^LoJLpI Site- ^~->_ •/> Jl 4->-j_<Jl J-Ji ^ 4->JL>jJJ 

Jw«Lj<_« ji di_JL~-*>L; j! jrWj j-* j : (Cladding) a ,/t ; II 

JJ^b jj^2jx^Ji\ Ja^-Jl y&j : (Cladding Mode) ^jL^adl JioJ 

. a./?7ll 

Oj-S^j t c iJJl ^ Jj"-^ j-— ^ j-*J : (Cleaving) J^iJl 

^jwaJl L_iJJl Jal5 ^Jlp ^ y 5iU jj&j : (Coating) *}UaJl 

(Coherent Light or SjJL Jill ilajl jJLo 3_J yi> ol> _^ jl > y^> 

ikj 4ij ( _ r _ C jLi<Jl J5 o 0 jiJ * jwi j-aj : Light Waves) 

(j ji |JbJL>cj tjl>s-<jl j! (jJ'J-il J*Ai~ 4 la 5 i ^ Lviju 1 g ./? «-o 

.^IjiJl iJjo= j ^SCa jj& : (Concentrator) jS - ^! 
<J*>L>- JLoJ oLi j! 'j-^jl j-* : (Conduit) «_ >j-Jl jl SLlS 

.^jUJl jl jJL?- Ji-li cJiiJ jl o%l£Jl 
(Termination d g ; l jJ_SL^ j_a j : (Connector) J-~*> j— «— il 
^>_™jj ^ ./? Jl cjLJJI o*>L;LS' i_sl _Jsl ( _ 5 Jlp c~-L> Component) 

loJL->«-Jl 0*>LjISJJ ^3 Jl jljiVlj f-j ./? U ^Lj-jJJl J^jJLj 
.(_g^i-Vl oj^s-^lj t CJ*>LiU~<Jlj t Cj*>LxjaJ|j 

*jwiJl J-a^Jo (_gjJl (^^^vaJl L_iJJl j5 y y»j :(Core) ^_JJ1 

IsA jl ^Li* j-aj : (Core Eccentricity) ^_JJ1 4^)5" t_i}biM 

■ Q.i../?."Jl jSy ,^1 <L~JL k_JJl j^y 
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Js (■ yJsS\ £y>s j\ j^Z~>_ j> y\ (Sj^ 2 - 1 . • (Coupler) j JiJLi\ 

.Jj>-\j l_iJ {jA JS\ 

Lfji J^i^j ^\ 3*LiSJl : (Coupling Efficiency) jl j$y\ Se-LiS 

■ l j~S y> <Lj j-yaJl SiUaJI 

Jop o jJiJl Jiis ^ ^y* j : (Coupling Losses) jl jy\ Jui 
Jl J^iruJl * j-a)I i™J ^ j : (Coupling Ratio) jl y»Vl 

^1 J>iS\ JoJs\ Sjjlj ^ j : (Critical Angle) *>■ i;jl>!l 

.LJj-bj LAS (_£^jJ| ^U-iJl Lj-s ( _ r -5C>Cj 
t_i_JJl J^IS isULdl j_a j : (Crosstalk) ^j-^aJl ^^Ljj-ijJl 

JjJaJl j : (Cut-off Wavelength) gJaJJU ^J-^Jl Jj-kJl 

J iaii -Jb~lj Ja^J ki«J j»JL>=^™oJl J jJaJl JLxj La ^JL ^JUl j^Jl 

.Ja*Jl i jjLj c-iJJl 

^ jJ ^uJl *Ui j-a)I jLJ ysj : (Dark Current) L? a~u-!l jLjJI 

.«-j-^> ^J] <Ws yu j»-U- JL~ J ^jvi j»Lw? 

j-p SjL_p JL-jI jLfjf : (Data Link) oLiL-Jl J-^> 

.^.".Ite'i <u«j ji\ CjLLJI J^io JLal^I jLj->-j (_g j.,^" 1— aJ JjIS 

oL j_L<_aJl oLlj iJ_p : (Data Rate) oUL_Jl Jj_*_a 

.aJLJI cjLjLtJl J^LJ tiJl ia^Ji^ J SJu-I^Jl iJLJl iL^Jl 
jjiLSLoJl j_;_a jjJl j\ jJLLlI ^LJ S~u^ j : (dB) Jl-_—— jJI 
isLkJl i™J i_j Aj^waJl ^iLJ^I Jj (Equivalent attenuation). 

dB=10 logio (P1/P2) J^-^L 
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c->UL-Jl jJi iU^jl ojLpI : (Demodulation) j.j.a-A.-Jl 5Jljl 

l^ipUa» (_g _/r ^1 SjLi^l jla.t : (Demultiplex) ii^Jl io~J 

.1^ ^^SUJl JJUVl ►IjsfVl J! 
Ojz>cSj\sy ji t^plJo j>Lw) jLf=r • (Detector) cjLilisJl 
( _ 5 jLj j 45' jLJ SjLil aJ^ (aJj-^JI o^L-j^JIj t «Photodarlington» 

JuLi : (Diameter Mismatch Loss) jJaJLlI |>L>«_~Jl |>J_e JJLi 

jS\ ^JJl t_j ^JaJl ^ki Oj^o UJLLP *±jJj>o isLjjl 4 Wai ^ SjJLaJl 

.o*>Usj-Jl ^ : (Diamond Connector) J^jj^Jl 
^-i jj&j : (Dichroic Filter) j^-s-^l Lo jjJU 

4_L~Ju~- : (Difraction Grating) a j^w>«Jl 4-.-S L— « 

^yj IjJlp j»Jjk^~J ^^L^ iLSLiJ : (Digital) j^^oi jJl 

3 yl< 3 jLil ^ j : (Digital Signal) ^L«i ^Jl 2 jL-Vl 

.«0»^Jbl3l «1» J\^\ <y> lJL- rtlvai^ 

Jijjj ^<>-~j y£Jl : (Diode) |>lw> 

t_iL-Nl ^ j»_Lk^JI ^JLiJl flwaJl J^Ij j .JaJi Ju~l j oUjL 

oULwaJl j * j-^JJ AipUl a-SLsJI oULwaJl) «• j-^Jl olipL Sj^aJl 
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ci-JJl j jJt-A jj&j : (Directional Coupler) ^L^J^II j j-a_«Jl 

L^—LJ (_g _^>- isLkJl jIjlLo ^ j : (Directivity) ^LaL^ijVI 

.iJ/Vl ili~ljJl BjU^I ^Us ^Jl 4™JL SjU^I Jio ^li oip 
k_™J t _^Jl ykl ^JaJJ j>Lp W ,/u> jjs j : (Dispersion) c^Li-Jl 

^Li- ^jj^j ^UiJ : (Distributed System) |>UaJ 

JL^il J^> SiLo ^ j : (Dopant) J\ ia--.Lu.-JI SjL. 

(jUx-il LfJ {£ y>H ^r-vaJ aJu>-p ^y&j : (Drawing) t^s^Jl 
t j c J iJ ji JjI^ : (Duplex Cable) JuLSGl 

j-^Ijjoj ^jij-^ > '■ (Duplex Transmission) ^jij_«Jl ii*_Jl 

JUil Jajlj J> Jlp ^W^l ^ ^ Jvai^ 
: (Edge Emitting Diode) Sib*Jl * j^ail i±-pL 
aJ ^jj (J^ 5 j- 3 < ^-** 1 <iil^>- fr j "f> ^ ^jljo ^Lo-v? 

^y&j : (Electromagnetic Radiation) ^m, . h;« < j j-g-^-!' ^Uci^l 

1 ,/>nj I g ./?«_> ^S- <Lo j^P iiJuJOi 4 W'.iiaj <LjI> j^S CJ^/L>t* 

(3 ji ^JcJiVlj t^^jl s-jwiJlj t *lj^>Jl C~J>o "UtJi^llj t 4jjjS\~«Jl 

.frj^aJl jJL^a*J j>Ji^u~j ^lkva» : (Emitter) J^-jUl /k±*pUl 
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Jl^IjJI) LjL^JI (>LijS/l J^*^J (>LiaJ : (Encoding) ^^jL&sJI 

iL/?UJl iiL~Jl ^y&j : (End Separation) ol ^"^l J^aiJl 

•<_^*i O^J^J^ 1 odj^i 0^ <_^^ 0^ 

oil] I j : (End-to-End Loss) o jlai\ j o ^JaJl JL^aJl 1^ 

3jj_vf Jl_~-j^ jLfj>- j_a j : (Endoscope) ^^JL^-IjUI jUaJ-«Jl 

^^a^uiJl ji-^l tjj^ jl C~)U ^~>y~>\ JjJ» ^s- 4jj-v2-j 

: (Equilibrium Mode Distribution) j^lj-^Jl Ja_o_Jl 

.^j^sJ] l_AJJ| JjLS' J jJa ( _J-P JsUJ^I ^ ur: ~^i\ ^iUaJl jj 
(Erbium-Doped Fiber ^ j_j_jj_jVL h ,f, : o il i-i-JUl ^ ^- *a < 
oljLi^l j*->w2j ^j-^aJl l_aJJI o*>IjLS' j^o £jJ jjs j : Amplifier) 

.^UjJU 1480 ^1 980 ^jIj^j i^ry J?y^ j-U<2» {y> 

(CSMA/CD) S-jJL" cJJijJ ^ : (Ethernet) 

y&j : (Evanescent Wave) Jl jjJl i«jj-Jl jl iJt>}L<Jl £>■ j^Jl 

Jl i_aJJl a./?J ^jLi-ljJI *J>Jl J jJs ^jip <U»- j^Jl «• j-,^'1 
jj&j : (Expanded Beam Connector) i-UJuJl ^U^ill j^Jl 

1 1_ iJJl {j» JpJuJl * j../?.U ^UJtJl ^JaS <us i^UJj (_gJJl Jw» j-»Jl 

.ji>-l i—AJ L_J ^S- y_ j»j 

JL-j^I J">U- 5 jLi^l JLis : (Extrinsic Losses) ^ jjJl JLaaJI 
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,<dvSj jl ^fi y> AV).»\y_ 1 g £A ils^j^^jl \j:f> J I 

iaj^j j-Jl j-* j-aj : (Ferrule) JajjJl >— > ^Jl jl 

ol y 0 j&ij ajj-aJI o- j^JI JJi j^j : (Fiber) ci-J.ll 
JJjJ ( _ 5 -L«- j->L5 oLJJl lJu& jl .^Jl^sJj t_J Cy ^"-^J 

^ ■ ^_>r yfl < j_a j : (Fiber Amplifier) ^a-.-IJl ^ o 11 

ol W .« •. «JI j! jaj^j^jNL; 4 W .t : «Jl ^JLJ^I jl ^j^j^j^I 

i?-jU>Jl SjLi^i/l ii Us jj^s --^J-^ oljljJJl «• jwi £lv2jj t (_g^s- > ^l 

J^j ii^J Ji ! ^ j : (Fiber Bandwidth) caJL) j^Jl i*-Jl 

. (Zero Frequency) 
i_jUVl oM>lS j» j-o->^ : (Fiber Bundle) >-iLJl iojj 

(Fiber Distributed Data oUL-Jl cJ-JJ ^L-U-i 5-^>-l j 

S_JLp ^2 ; ^iLJl 4_SL_j. 5 jLj-c- j : Interface - FDDI) 

.ipj-Jl 

(Fiber Distributed Data oUL_Jl gjjS >-i-JJ i-J-o iiL_J> 

4^_a_va-a (j-S'jj iiJL>- j^-p Jl ./ail 4_SL_Ji ^ : Interface Network) 
jljji olS <Lj1_Lj otitic- j g b"j .(_gjwa-Jl I— «-JJl J^L^-J 1 ./? ■ ./? j- 

.iJllJl ^ CjUj 100 ^Pj-~J < _y~~^ p 

(^^s^jjJlUI i_iLJl) jj • (Fiber Loss) cjLJUI ^ JJLaJl 
(Fiber Optic Inter- olj ^^UJl j-j Jajl ^Jl ^j-^aJl »— aJUI JJL^j 
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i_gJJl i £ J ^pJs\ i_iJJl JjIS" oi y>- iJj>o jL*-o j-* j : Repeater Link) 
. (IEEE 802.3) aSL^ J J <Sj^r C^- J-** 
SLS j-aj : (Fiber Optic Link) ^j^aJl (_jjLJ.il ^->)^ 

L^- jJ j_a j : (Fiber Optics) ./? , II oLJ^I 

AjLLji jl j_a t j_a if- j '■ ./? i i sl_J I j~£- ^ . .. ■ W '■ j g *>Jl 

: (Fiber Optic Waveguide) ^j-^aJl ( _ 5 i-JJl "^>- j^Jl JJi 

J-^ ^jJlp jjli (^U-jJl SjLp) isLLi SjU ^yj L™J J^j-^ 5 (J-!^ 

<Lj j^JI ^3 4aW'.<JI ^Ji) <bj./?' i>- y> J jJaJ 4 W'.iiaj jJJ-SnJI i>- j-<Jl 

4jj-aJ| CjL>-j^J| j-rf^ ^J-f SjJiJl ^Jl AiUi^l; t(jj^Jl c-jLIs 

.Jl^IjJI ^ISUj^I 
(Frequency Division Multiplexer - ii jjJl „JL-_i oLpI ■/? < 

JSJ cJJc^> JJU ijy jL~^l> dUij SjLi^l ilpL^> : FDM) 

.o-b>-lj 5jUjL> L^a-o^- ^3 ^_y°J 1 l-^ 0 

^J«-j cio A-iiJ ^ j : (Frequency Modulation) a j£\ ^.p-siS 
J_ii : (Fresnel Reflection Loss) J^-J j-i ^LiLxJl J_2J 

.^ISot)*^ J™i ^ l^-» Jl Ojjjjjl 

Ja_«_J t_~J ^ Ji! jj& j : (Fundemental Mode) ^L-Sfl Ja^Jl 

jjl JJj ^ tlJl 

Hj jJaJl : (Fused Coupler) j_^Liil jl j^auJI j jl^J\ 
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j_^i_J 3jL_p j_aj : (Fusion Splice) g ./? <Ml jJl 

J^jj j> jJJ SJl : (Fusion Splicer) ^jLg-^aJ^I J-ysl jJl 

. (Electrical arc) 
I^jIj .kij jjsj : (Fusion Splicing) jlg^Vl ^ Jr^ J 1 '' 

cJJJl jj&j : (Graded Index Fiber) JuoLvJl £jJH« ijj-^i '-'M 

Lg— i (J-*-* 3^ j-*- 1 * 1 ^t^tj ^L«-L^- t j_« j i J (_g j-rf2_Jl 

: (Graded Index Profile) ^jJ^> JwoLx^j ^j-s^j cjLJ 

cAJJl : (Hard-Clad Silica) l£J U ^JU-aJl ^-i^aJl 

^/T^-jJl k_JJl> Ja~>o k_Jiv2Jl ^jSL^^Ul ^jivaJl jS ^y^-ls-jJl 

: (Hermaphrodite Connector) t _ 5 _LJ*if 1 / j-SMJl l j-^> j_q_)I 

.(^j-*) lt^^j ( V '•j 5 ? - iSj- 1 ^. J^y (Tjj 

JuL^ O^Sj JuL5 ^aj : (Hybrid Cable) 

^ JuljjJl ^rj : (Hydrogen Losses) jj-^rfr^ - 1 "* J ^' 

j-^j 4_xJljJl 5jjIjJI ^jjoj : (Incident Angle) Jg j-a-...,Jl ijjlj 
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. l JjJs]\ ^Ja_Jl Ju- £Sy>*]\ -k>Jlj JaiLJl ^UjJl 
5iU ^j&j : (Index Matching Material) JwoL^Jl ii<Ua^J SiLo 

(_JjL™j jL~Sol J^bcs I^jJi! ijj./? Jl 4J™J| Jw^jJl Jalxj ^ <U-L»cX~~o 

oUj-Jl ^_aj : (Infrared) ^Ij-g^Jl c^^J S_«-iVl 

jJU 750) i.a.Wll ^ j^jl *J>Jl jJl L~~kJi* j j^Jl 

j>Lw5 j I J-v jj> 4^ : (Injection Laser) j^-Lil; j-a^l 

SjLi^l 5Jl_ls ^ jlLjJI j_a j : (Insertion Loss) JL>-iVl -Lai 

c->U ^JLsJl ^ L>_S') (Passive) t_Jl_^ y> (»L>^il t ~-y~->. g-J^Jl 

J . . lg " j ^»-w» ./?" : (Integrated Optics) JJLoUcuJl oL^aJI 

: (Integrated Optoelectronics) JJLoL&uJl 4jj-saJI oLJj j^G)" 

l^jjJ^s\ l Jks- *J>j j&>y\j ij-^aJl Sj^-V I J^I^vj 
(International Standards j-j-iLo-g-U 4_woJL*_)1 a « b : « 11 
^JL-xJ 'd^SLiJ (_g ^yJU^ J£u~« jUS jj&j : Organization - ISO) 

.O^UaJ^I iSLd JjJLjJLxJI jjc^UJ 

jjLkj j»J-p ^JLJl jJLaJl : (Intrinsic Losses) ^1 JL31 Lla.ll 

.^jJljUwi j~e- l yX>\£ J™^ Xs- (_g j.,^11 c_ iJLlI ^y~J\jv> 
jllp jJ ^jJusj^ j j iw»5 jj&j : (Isolator) J^LaJl 

^<J iolp ^X>C^jj .ji-Vl i— S jJaJl JJLP t j^A jJl ^ j-S'l Jl?-Ij i_S ^is 

.^l~Jl jL~» ij—^*' '*^->=^o-Jl oL-l5vj«j^/l 
c-iJJL ia~>o SiU j» ^iJs j-^ 5jLp j-aj : (Jacket) >_i}UJl 
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.^LUI ^ 
: (Jumper Cable) j^~*Jl JjIS" 

^ j-ls JLLP Cj*>L^? j_a .5 l j J ./? ; i—i-J J-jL? _ 1 

<_£j^J (»L<w j-aj : (Junction Laser) -kjj-ll jj-J 

Ljij ^ r va^j«i' S^Lp j»JL>^uJ ^jji ^LpL^ 3iU : (Kevlar) j$Jl£ 
iSj^l ^jL>^" j-* (*— .(jjwaJl c iJJl cjMjLS^J ^i*>L*Sj 

. (Du Pont) cJ^jji 
^LJ tfJUL— jj&j : (Large Core Fiber) -Dl ji ijLJJI 

.jlSl j\ jju 200 o ^ki ^Juj k_Ju i^^r^ 
Lkjl jJL« W jwi jJ^j J-* J • (Laser Device) j^-JUl jLg^- 

j*^ 1 Lf-Lkv?l (Coherent Light) 
JL43 jj& j : (Lateral Displacement Loss) ^UJl (^ylj^l JL&oJt 

j-^-SJl i_a_JaJl /^o *j->Jl cLUi jJ&j : (Light) * j-*aJl 

^ jju 0.3 > jUj Uj (Near Ultraviolet Region) i^jiJl «^>~~iJl 
LxJiMJ ^W.^ jJl 4 SW; <Jl J^I-> j (Visible Region) i^J ^^Jl ilkjuJl 
.jju 30 jUj Uj (Mid-Infrared) A y^>Js\ c~^»J 
: (Light Emitting Diode - LED) *j^lU ^pUI ^Uill (.IwaJl 
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jL>oMl jLJ Uoip (PN-Junction) 4^>-j^Jl iJLJl iL/sjJl 

.(Forward Current) ^yla^l 
^Llll j»LwaJl S^Lp jj&j : (Light Source) ^j-yisJl jJ_*a^Jl 

j' lSj-^' L_iJJl JjIS jJ^j : (Light Guide) *j^aJl JJi 

• : (Light Waves) lu j^aJl ob>- j^Jl 

.4j^aJ| otai^Jl <ulala ^ 4. j-^Jl CjU-j^JI —1 

.L^-aJI ^iU^I J-o-^J t^j-^aJl JUai^/l 4^ -2 
£o j ji^Jl ^^^aJl L_iJJl JjIS ysj : (Link) JJL* ^Jl jl Jajl ^1 
(jj ./? <Jl) J^__ r ^JL ! J j-» Jh^ ' (Connector) j-» 

.(cJ-ilSCl) JJ£~Jlj 
iSL-i ^ j : (Local Area Network - LAN) iJUwJl iSL-iJl 

. ,/? a j! iiljo JjU t SiJb>OJ <UliaJLs j»JL>o <ULj CjU jAjw (Jilo 

aSL^j ^ilUl J^aj Jajlj ^ysj : (Local Loop) aJU>%«J1 iaJUJl 

j : (Long-Haul Network) ^J-oJl J-.^-; JL- j^ll iiL—i. 

1 ^ '. . 1 J ./? a" ^jJl (_g j-«Jlj OJl«Jl jj— j CjLi jJ_*-«Jl JJi-Xj ^jJl 4_SL-iJl 

( 7tJiiaw2-a j-Aj : (Long Wavelength) JujJaJl ( _ f >- j^Jl J jJaJl 

1550 j\ 1300 <c^-j-o Jj-W (£jLJ t^JJl ^j-siJJ SiU 




JjLSL (31 j V>H^ J-*J : (Loose Tube) j^>-j-!l t—^J^I 

lJu& ."uij i_. 'j^l J^'- 5 ^Jj^' ^ >=^J J^-~^ iSj-^' * i-JLSl 
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Sil_p ^Li-ij <jj ./? ■ )l j-wA jJ :(Loss) JLJLaJl 

( _^JLSCJi jLaaJI laj >L~^ jj& j : (Loss Budget) JJL&Jl <LJ^)~° 

t j5Uj L_iJJl ^ ^^-5 «•! _yJl jjkj : (Macrobend) j^^l *l 

.0.5 ^>c_^Jl /^*JL A^JJJ 

^j-* ^jys^j> Js\ j2*J>\ : (Macrobending) j-^^-il jyJLJl 

.j»_jjx™<jl Ja>Jl (_£^oJl t_ji-JJ! J-;^J 
^JUi^l jJLaJl 2L_«-5' 3jL_p : (Margin) ^^woLgJl 

.Jajl jJl ^ Igj ^j, J I 
gjUl ijJuJJl ^L-jI j^j : (Material Dispersion) SiUJl cUL-iJ 

Jj-li 4ji)cSt» CjU-j—j iii^uJl «• j-vflJJ iihix^jl Jljla^l ^yi 

•t^Jl cJJJl 
Sjlku-^l ^y&j : (Material Scattering) SiUJl 

J^Ji ipLwsf ^ ojJ^l™<JI j| j-«Jl ^1 jJ>- 4jj-~jl<JI 4_JlSCJI 

jvila 4-_J> J^s j jj& : (Mechanical Splice) L? 5wliwJl J^j jJI 

^jUl jJLaJl jjs j : (Microbend Loss) ^f^Ldl *l j^^^. JLa^Jl 

iwiJUl JoL5 ^j-aJ j-aj : (Microbending) j-SwJl «=-) 

J— ,^Jl 4_>jj_>^>Jl oL-ljVl ( j-o ■ jj .(J j ~ a ; 11 

.Ol £V2J jj» <UIS\>J <U>- j>i Jl J-tlj Ol yiajjZLAje 

SjJLiJl JLii : (Misalignment Loss) Uaj>Jl <uu? jJI J_ai 
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iL^UJl 5iL~»Jlj ti-JUJl <2-\jy\j 'tij'jJl i— is^jJl * j** {y> ^jUI 
y Jl>J 5J I ^ j : (Modal Bandwidth) SJl&iJl <L>- j-Jl Z* II 

.JaLajVl SiJjOi Lj-rfiJl t-jUVl O MjIS ijj- j^J| 4j<^Jl 

^ JyJl gjio : (Modal Dispersion) ( _ 5 lSLiJl c-jl^jJI 

\j^S\ o jJiJl cjLLsj j : (Modal Noise) LlSwJI *Ui> j^aJl 

^ J-i^j <.SjJla . W; V^ij JU^> jj&j :(Mode) Ja*jJl 

.ciJJl 

.JaL/Vl iSUaJl Jl&l jj&j :(Mode Coupling) J*«Jl jlyl 
Jb-I j -k*J Jai : (Mode Field Diameter) JU..JI Ja-oJ jJaa 

i jk* i_aJ ^ l£-^I * j-v^Jl 

ol i -klaJ^I JjJj jLfj- j-* j : (Mode Stripper) Ja^jJl J^j-* 

.^LiJI j~i\ju>S 4JL>Ua>i iiojJl .>JjO> l_aJlJ| ^ ^y^*^ l — J 

JjJb<J l^J (^y^o ^jJl aJlojJI ^ysj : (Modulation) j^^aJl 
SjL-iJ) i^j-i-l j_» 4 \a '*\j-> (J-iLJl) SJL^Ij 4_^- j_o 4_;_vsL=- 

,(oL« jJjt<Jl 

(Multimode Fiber Optic JsL«jSfl i-L«JLa t^j-^ 1 -: J^.*-^ 

(^^aJl iwiJJl ^IjJI jj&j : Cable) 

Jl&Vl Jb-lj 

L^vijo oULj ol ^li SJ-p : (Multiplexing) SapWloJI 

J^LjJ Ju-lj Ja-jlj 4 W .»lj_i 4_Js ^_oJl BjLi^l JJLi j-Ss-o-j d-><j 
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i j^j* 10~ 9 (j-oLJ Sju-j : (Nanometer) jJL* jJU 

<y> SjLp ^ j : (Network) iSLiJl 

.JUa^l J5L-J ^ aJi^JU-j" ^1 olj/Vlj CjIJi*J| 

^^a-A j is j j : (Numerical Aperture) Jji-Udl o*jl£JI 

.(^j-rfiJl >-_a-JL3 1 ili^ljJl ioj^Ail 4jtj.">U t_JJl J jj 4^L~» i^L>o 
^»->r .,h j jLfjf j-aj : (Optical Amplifier) ^j-^a-Jl ^-^-■✓t-<Jl 

.<LjL j^S ojUM <U_>^>o jji ^y> * j-aJI 

.JLJVi ^ iPjK^ : (Optical Cable) ^^<aJl J-LSUl 

l_1JJI JjI£J i-iil j-Jl j-* j : (Optical Fiber) ^j-^aJl i_aJJI 

jLfjf j-aj : (Optical Fiber Coupler) ^j_^a_Jl ._L._Ul j jJLo 

il£Jl j! yfl ll jJ_v2-<Jl ^> ^jwa-Jl c AJJl HWs jj-Aj 

. (detector) 

u jLiiil SLJs j : (Optical Link) ,/t , II Jajl jJl 

4^>-jj (_g-Ul jLfjfJl j.* : (Optical Switch) ./t . II Jj_;_«Jl 

Jl?-Ij (j—J^ Jl?-Ij J^- 5 (]/° ^Jj-vaJl ojLiNl 

(Optical Time *a . II L5 -^°j-ll Jb>«-«Jl i-— < LSL*Jl ^L-L* 

Jl—jNl L^li- ,j— obi j_» : Domain Reflectometer - OTDR) 

1 j . ".. 1 (_jJl Ol ;'< ll OJLA t j_a 4_>tjljJl oJjLxJl OjLi^i/l ^y\-Jj Oj . ./? a 

.^ISUj^lj ^yiUJl >JI 

(Optical Time Domain j-^aJl J^l Jl^>*J ^liduVl 
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JLoJuJ Ajj-rfiJl ^-sLJ^I o flits' ^kjb (_^* j : Reflectometry) 

.(,j~^J<^«Jl) oJiA jWj^Jl iJu^- ^ iil>Jl * ejlk^il 
: (Optical Waveguide) ^j-^aJl if j^Jl JJi 
.^j-^aJl >-_aJJ I JolSvJ ^iil y> jj& _ 1 
Jj.;—^ jL™« J*>L>- t j_a «• j ./? ll jJ j- 5 ^ jLJo _ 2 

j^Jl J jisJl j : (Optical Window) ij-^aJl siiUl 

jJLva^5 * j-vi-L! iie-LJl iJLiil cjUL>../?J1 olJLk^L oliLJl J_aJ 

JUaJ j! (jJLajJU 850 ^J^l S-iiLJl JliaJ J-o-vi ^j—i 

j>a^»i t^JJl L^vaJl ciJJl U!j 1300 J\) iJliJl oiiUl 

1310 ^1) iJliJl oJlsLJI JLkJ j-w> J-»-*-j ij^JiJl j.>lv2-«Jl 
.(j^jJU 1550 SlJliJl 5iiUl Jlk; ^ j! t(^^U 
: (Optoelectrical Converter) ^j^aJl ^Lj^iGl J ^>«Jl 

.i5L> SjUM ^ylj Xi_j^sJS\ SjLiNl Jo^sijo 
/^o if. j^>->^) ^» j : (Optoelectronics) iJ j jJiSvJVl oLj-*aJl 

o j_x_-XJL™j j t (4_»jj_vaJl CjLo^t ./? aJl) «-j_viJl ^— jt "j t (»j U 
. ( i j-rf2J J j-^J I ^jIjAJI) ^So^jj (ijj-^aJl ioLiil CjUL> 

j*-~L> (^JJl j jJ^Jl jj&j : (Passive Coupler) j 

. (Light Power) i$ j-^> 
lJu& j> JLk^-j : (Passive Star Coupler) j^^y-LJl ( _ r o^sJl j ji^Jl 

i^-^aJl oljLiNl ^ _^S1 jl o jLil j jiJ i!L*i oU ^5^= j 
^ yS\ j\ J^L5L i-^waJl >_sLJS/l ^ ioUJlj Ui-ljdl 
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k_~J y J^jC jJ h>- jJ j : (Patch Panel) Jaj jJl 4j>- jJ 

.^l^S^Jl ol jIjJI j ajj^lS\ i^LUl cj^Ws jJI 
ol i <iLL- j! l£^2-> cLJ j_a : (Patch Cord) JajjJl kiLL. 

.<us ^is oip (Optical Connectors) cj*>U^ j» 

J^JaJl ^ : (Peak Wavelength) ^jjUl ( _ r ^»-j_«Jl JjJaJl 

4Ju>-p : (Phase Modulation) ^jjJaJl ^ . w^ Jl 

JJ^jJl 0 jLil ^1 i™J 3 jLi^J (Phase Angle) 4_,jj_kJl S-jjIjJI 

. (Input Signal) 
(_gJJl ^jjLj^Jl jLJI j-* : (Photocurrent) ^j^aJl jLJl 

4_JL_l5 sLJ j_a : (Photodetector) . II ci— 11 

j»LwaJl j! (PIN photodiode) ^"^l (»L>-vaJl Ji* t 

Jjj>o J^? j^j <u-i jj& : (Photodiode) ^ j-*aJl ^ » ■,!-? II 

(Quantum of A~™kJwj ^^^l ^_ST 5ili» ^ : (Photon) 

. electromagnetic energy) 
jJu.-^Jl Lj>- jJ ^ : (Photonics) oLj ./» . II 

c~l* ^.-/^ tij-^ 2 -; "-^LL- j-* : (Pigtail) J--^ ^Jl i±lL» 
^^ki- ^pjwi cJ-iL5 : (PIN Photodiode) ^^lll fL_*a-ll 
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.>JIj<jo> ci-J j_a : (Planar Waveguide) ^jj—^o ^rj- 4 J^ 5 

t j_« '■ a i J jl_™S\->l Jl^Lx-o-i JaL^-i^l 

(Plastic- ( _ ? SLi-.% 

t_J ji ^ ^3 ; l_ i_J J-jL-S' j-* : Clad Silica Fiber Optic Cable) 
jj& : (Plastic Fiber Optic Cable) lS SLjl^% ^j^aj <-aJ JJS 

(Plastic-Clad Silica (PCS) dLs-^JL ^jL^JI l&JLJl ciJ 

.dJLi^*>Ul ^y ^.h.,s£j ^yr^rj ^— J ^yu^-Jl i—iJJl y& : Fiber) 

t jl jJu>Jl i j-Jl ^Jl j^Jl £1 jiJl jj& : (Plenum) j~>«-!l 

j! j-S^-oj ^jJl ikjl^Jl ^ijJL~Jl tijij tJjIjJaJJ Lj^JI J^L^Jlj 

t^va-Jl cAJJl dLL- jj» : (Plenum Cable) ^y-»*l\ dJJ II 

jj-o-J il)L> jli^jJlj t_^-)J e^l «J| 4JLwv^lj^ <J ^-«_~J (_gJJl 
.CjLUdl ^Jj i?-UJl jji ,y JbJUdl Ol 

( y~j j-" jC JaJ j j-a : (Point-to-Point) JJaJij ^1 JJaJiJ 

.aSwIJI ^jjJ^L^s .".\f>xja j\ 

L^S ^ jJ6 : (Polarization Stability) *— 4ba',.iVl Ljl 

^—lUai^Vl iJU- ^ jJxl J j-s^j- JLLP^gb; (_gJJl ^jLJI JU>-jVI JJii 

.JJ~|jJl *j-aU 

jL^Jl 4_J jj-S^j i^JUl (■ j ./? )l j-a : (Polarized) >,, ha'.,, « 

^1 JUJJ ylL^Jl 

{ £j*a-S\ caJJl diL- i_s Jo jj& : (Polishing) J^aJl 
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( J™-jJLj ^Ujj) J y>l\ >» • (Power Budget) 5SUaJl ^Jlj^ 
(dBm J™-jJl iiLlaJl 4™Jo ^r 0 ^ j) aj^-aJI S jJiJl ^ 

.(dBm J™-aJl iiUaJl 4™Jo ^Uij) J^2x™Jl i^L-^j 
^LJJ jLf^r j-* : (Power Meter) » jJJLlI ^LJLa 

^i^aj dJLi~**>Ul BiU j» Jw? t_ ™^ai jj& : (Preform) i_JLaJl 
JLjc^L j^waJl <LL>^- j.a : (Prefusing) J^jJLi JjLJI j^aJl 

<_;jJl ^Ji^yJs\ **>UaJl jj& : (Prefusing) ^JjVl *}UaJl 

.JjIS^I i.">L- Jlp JiU>JJ 
: (Pulse Coded Modulation - PCM) L ^a~Jl> S jjL-iJl 

l^JU^I 5*- j^Jl 5Jlku-l : (Pulse Dispersion) i*ajJl c^-iJ 

^ Aj^waJl SjL^I c^lJJ : (Pulse Spreading) S^s-Jl jLiiil 

oU y jill 4^ ^ : (Quantum Efficiency) iJUiJl 

j-^Lp 4j<jj! j» ^Xva» <J\ : (Quaternary) 
^Li SJb^j J^J ij^waJl SjJLiil ^ : (Radiance) ^UJiVl 
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(_£jljJl JiJuJl ^-jjj^ : (Radiance Pattern) t _ 5 JpL»_i^f I Ja-gjJl 

.c-iJJl 

ejl ki^J : (Rayleigh Scattering) «■ j-^sJl Sjl h ; , .. V <uJUj Ijl^i 

. (Fourth Power of the Wavelength) 
*J> j../?Jl SjLi^l dJ^So (_gjJl jLf>Jl : (Receiver) JJji«~Qjl 

ob><JL) t- j .,h 11 ^LSLxJl S y&Ua ^ : (Reflectance) ij-^LS^oJ^I 

i_3 jis jl j-<Jl -AlP jl j jiJl A-alal" ^ UJ riJLiLil jL~<J { j~S\ju> 

* oU>Jl j^LLJl j-a : (Reflection) ^ISLxJ^I 

^ ojj-p *Lj! : (Refraction) jL«5sj^(l 

* j^aJl ks-j^ ^jj-^—j : (Refractive Index) j\~SSi\ J^U-o 

j J>S jLfsf- jj& : (Regenerative Repeater) -LJ ^Jl Sitel j jiCo 

.(Regenerator) SjLi^Jl aJ Jl li\s-\ SiU- 
^ J^. y> /j^iL™* jU-=r J-* : (Regenerator) J-JjjJl J—*.* 

^-.p (Regenerated Signal) LaJlJ jJ .il«_«Jl SjLi^l J— ^ ^yj 

j! Sjl^Ij SjLil J_J jJ ojLpI jLfj- j.* : (Repeater) j jJLJl 
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ja jzS v y& : (Ribbon Cable) iX*Jt) i-beuJl JA&I 

<d5Li ^y^zj ^Lz^i'^Kj f-VJLkj cili-o Sjjl yuJl ijj.^ Jl ^iUVl 

.oLp-^I jj^ju ^y <L5li j-^SCJl cj*>1>IS\JI t j-<> Ji j .Jaj^JiJl <uJL> 
k_~S yJl ^IjJ! y> ^jJ ^yn : (Ring Network) S-JjJUJl SiwiJl 

4 W Si yo ( y^~L m j j_«jl> i_sl jJsVl 1 g ■ <) Jaj <vSs_ w JLlJ (_g j-^Jl 

. Sills' 3 yta JSCi ^jJlp Skij 
SiU^ <lJI ^b^S Ul yjJl j-* : (Rise Time) ^J> j-g-Jl y«j 

.l^u— yo Sx«Jl y 90 SuJl y 10 yo j^M SjjuUl 

JJ^b ioOi^™Jl oMilSslJ J^iaS jjo : (Riser) Sji j^«Jl i>s^Jl 

JajU>Jl y ^1 y y jl t Sj^j^p i JJU t^JjIjJaJI yj y~oJl 

j»Lkjjl J_*_> * j ./? )l jLj • (Scattering) 2 jUaJL-Vl 

1 aLJ VI ^y JLiLaJLi iw~~JL> Lo 1 (JjLxj Qj-J» ■/? II S-JSj )l CjLL>Jj>J| 

.Sj j./? Jl 

^JLJVl ^y jJLaJl j_a : (Scattering Losses) 2jl h ; ...VI JJLi 

.l_aJJ| y OS y>- j^jl i—Jj-xJl jl l_aJJ| Silo yo ^SbJl Sj^./? Jl 

j»UwaJL; -Uj-i yo : (Semiconductor Laser) y^? j^Jl <l«£ jyJUl 
J^i^J SjjJlLo Sj^waj 3jJi Jil ^y : (Sensitivity) S-— L~>Jl 

.e-liVl yo y*-o (_gy~~o 

j> Jj^uJ kio Siy^ ys : (Serial Transmission) J yJL « iJ l d^Jl 

.3jl>-Ij SLi y J«L,j 0L0 jl*_«Jl yo Co ( JS' tJLxjN 
JoliC Sk^l S^jUJl SJI jJl SJLkJl y& : (Sheath) o^UJl 

■ !_g^./?.Jl 1— iJJl 

^SLi ^JlLs^o y& : (Short Wavelength) ^..^.a,!! y*- j^Jl J ykJl 
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850j t790j t665 J ji» cpLJ ^JUl ^j-siJJ (.Ijl^i-VI 

i^jLJl *Li> j ■/? II ^ : (Shot Noise) 4 ; iilhll *Ui> j-*aJl 

.CjUj _^£J*>U 4.b.a.^uJl ix-JaJl £y£ ^1 jLJl oLiij 

: (Signal-to-Noise Ratio - SNR) *U?j_*aJl ^1 SjLiVl 5- ] 

.J^wjJL ^ISjj toj-laJl *Ui , J-si , 4™jJL ojLi^i/l ojJlS 

^y> ^JLva-oJl ^L=rJ-il >* ^ (Silica Glass) ISLL.JI ^L^-j 

.Jais Jls-Ij oUJl JlixjNl jA : (Simplex) ia~~< 
UL^I fJuk^-i ^Ikw^ y» : (Simplex Cable) Jv-Jl ^LJ 

.JL5-I J L_iJ dlLJ 

0L0 jJlx^JI JiLJ oLS : (Simplex Transmission) Ja~~Jl d~Jl 

. ia-ai Jl?-Ij oL>JIj lL~j 
t_J ji ^^waJl i-aJlJI dlL- jj& : (Single Mode) Ja^jJl i yLo 

t_J ji i_ LJ j_a : (Single-Mode Fiber) h « \ II i j_iLo uLJUl 

<Lp- j_a J jj» tlo jvJLj LaJULP 1? a 8 Ja_o_i jLiLiL ^^J<_v' 

L^iSLi ^jIp JaiU>J 4_JS ^-^•i ^ : (Solitron) SJ-^-j i>- 

.<Cl*^J 4iL~« l&jj^P JLXP 

LSbi UL_v2 jl IjjjJ LjI^j ULw Ul j j£j : (Source) j-Ua^Jl 

.ciJJl ,_jj^l-> ^jj-^' 5jL-iJ tj-*^ ("-^'"-^j t »j .,<■? U lit-L 
^-jk jjJl (j-Li j-* : (Spectral Attenuation) . h II ^^k-* J^' 

^jJl ^JwojJl S yiJl ^ : (Spectral Bandwidth) 4. a ; hll i«-Jl 
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,^j>- j^Jl J jiaJl <~Ju 
J jJaJl alJLL.1 ^LJ j-a : (Spectral Width) t-f LJaJl J> j^Jl 

.L_«Jai! ( _ 5 ?- j^Jl 

j^A 2,998 x 108 ^1 : (Speed of Light) *j-yaJl 

fills' ^ ^is J 4_J_^b 3JL ^ : (Splice) jJl 
j\ SJb^lj J-^»j <J <L>jl^ : (Splice Box) iL^jJl t 3j- l ~^' 

j»jJ^L^Jl *Ip jJl jj& : (Splice Closure) 5JL^ jJl *l SJLp 

l£j-s<2j L_iJ dlL- i_s ^JaJ jwloJl J~v? jJl : (Splicing) J-^j ^iJI 

l^j-s^JI L_iJJl j jio jj& : (Star Coupler) ( _ 5 ^>sij1 j^^&Jl 

L^J lajjj (J ?3\ iSL^Jl ^ : (Star Network) SiwiJl 

^Lp (Addressable unit) Z 5 Jb^j ^ : (Station) ik?**Jl 

.ia^JJ jjljxJl ^jJl : (Steady State) a ^ a -^J I 
ciJ diL- jj& : (Step Index Fiber) ^frj* jL«5il JwoUuu i_aJ 

.^■uL/aJl /iwJJl ^Ja^- ^ ^ iU- J^bw dJJj£ AjJlJj iaK 

J^U_. j_a : (Step Index Profile) ^ jjJl jl — J^Lj^ 
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i_AJiJl dLL- *jj>- jj& : (Strain Member) j-^sj-p 

i_iJJl JjL5 \y t-y>- jj& : (Strength Member) ajj^JI j-*aJ»e 

(kevlar aramid ^JL^Ij^l j*>LL-SJl i_i j_v=> j-* c-iJLjj ■/? J I 
L_iJJl 3jJi ^ Jby ol ^^jj'-i j\ t iijJb^ io^ ji cjMjISj t yarns) 

diL- ^iljJl *">UaJl SJlJl : (Stripping) hycSS j! -b>^Jl 

.(_5j^aJl i_ aJJl 

J-va_> <_g-Ul JaJ jJl j-a : (Subscriber Loop) i) jj^i_<Jl 4_a_U- 

(Surface Emitting ... il ^» * j^ali kl^LJl ^L^l f I o II 
£r\» .* y* (■ j .,h \\ x-^j (»L<w j-a : Light Emitter Diode) 

.<til>Jl ^ ( _ r J j t <u«jij j»L> ./?!! 
jv^j tlo <kije ^ : (Synchronous Transmission) ^1 y&\ i±Jl 

o*>L^ j^Jl J^o-xJj b : SL LJjJIj LJu«Jl <iJL>Jl j-o 4_>JuJjl«JI 

ii-LJl SjJJJl ^ : (Tap Loss) JL>-LJl JJei 

Jii>-L= j-jj iL^LiJl 4-~~:Jl ^ : (Tap Port) JL>-LJl Zj» ji 

^Jl £-1 ^Vl JlJ-Lo iJaJJ dJUIi" j iijjUjL<Jl ^J> ^\ J>>j\ 

.Ji! aSUs ^Ip ^j^J 
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.Jti-Lo ^!*>U j j j : (Tee Coupler) Ji ^ ji j Jl» ji ^ j ^ 
J^LJ : (Telecommunications) ij^JL-^Ul j 4~£JLJ1 oVU<a;Vl 

.iiki^i j-^Iip 4j*>U j» ^jjL^a^Jl i ^S" ^<Jl : (Ternary) ^^^Jl 

kjj ./> i i_ i_J ol ji! 4-p j_o->^» ^.a : (Test Kit) j,r> a II S-L* 

.jJLaJlj SjJiiJl l _ r uLwi3 Ju>jc™j 
/^o 4>jUl ^ : (Thermal Noise) 5jjI ^pJl *lyi> j^aJl 

.Jli^ VI jlf>- ^ (load resistance) J^^>Jl 
ol^^-JiJ ^Li j.* : (Thermal Stability) 4jjI yc~» VI 

jl$->Jl aJ ^^jt^j (jjJl oJjJl ^ji (Insertion Loss) JlioVl JJi 

4™J Ji! : (Threshold Current) ^pJl \~s- /jLJl 

.(_gjJ-Ul ^yl^iJl j»UwaJl ^ j^JJl J^J<-lx] 4j jAJa>i ^jjLi jLo 
4b S'i jllp 0 jJlaJI 4™J : (Throughput Loss) ._l..Ul JL>-il -Lai 

.JJ~|jJl jj-ljl Ska; SjJiJl ^1 ^jUJl Jl^LJI 
: (Tight Buffer) j^JI A*aJl 
Jj15 Jjj JLv? {S yrn ^— ~~ ^— l — ^ .r* ^L^' dr° ^j-^ j-* - 1 

\ya ^i*>lp ik^ljj jv^o^ J^-io ^j^-Ls-jJl ^^-^Jl 1— iJJl ±S*>L*l y^t 

. jj ^^SLo 900 ^1 _p- (_gjLJ tijl _/*Jl dJLu-*>Ul 

.<olSCo ^ <cuJiJ (»lSo-L l_«JL!I JjIS^j Ja->J S^U ^ _ 2 
^ : (Time Division Multiplex - TDM) ^J^l |*-—2sj aapLsw 

oljLil Sjl^ ( _ 5 Jlp i^AJ Jl^L j> jiJ ^jdl i^oi jJl 4ac-La<JI 



All 



: (Time Division Multiplex - TDM) j^j-ll j»- — iipUa-Jl 

.((Jj-aJI i— aJLlI dJl~» jLt>) <U~aj 
oliJl If* jJ y oJu^ 4Jl~L- ^ : (Token) 

^jill iSL^Jl ^» : (Token Ring Network) 5JLUJI ^Li. 

La^j^oj (^y^J ySjJl ^ <Wsli>- <da>t» J'Ai- jj» ^_jJ _jJl t j^-»J 

<U™*a <lL_Lx 

ij>- j^Jl 5j«-JI ^ : (Total Bandwidth) <LlS\Jl <L>- j^Jl io^Jl 

.jjJJlj JS^JL BJ^uJl 
j_a : (Total Internal Reflection) J±S1\ L5 -U-l -Ul ^LSL^JVl 



a./?" 



j-jj ^-d J-* : (Transceiver) J^2jl~-< J— jj> jL^>- 

J^Li y= iilkJl Jjjj>cJ jLf^- j-* : (Transducer) ISU? JJU 

i_£ JUl ( _ s _LSL3l jJLUl j_a : (Transmission Loss) JL- j^ll JJLi 

^Ijj-iJl jJl j_a : (Transmission Media) JL-j)l1 Ja-— j 

. (Twisted pair Cable) <_£yUl ^jij^Jl dlLJlj tj_ptJl 

: (Transmitter) J— y>}\ 
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jij N 4iLLi JU<ajl o jJiLa ^j* : (Transparency) 

iS j>H oU jJji^JI obJl ia^J jl o jjj~iJl Ja»j ^jLp i y$ 

(Tree £j_aJL*Jl jj_s*_«J1 oli j jJLqJI jl ^ j_>«_iJl j jJLqJI 

^ JbJb<Jl i>__ rs <aJl ol jLi^/l ^jji 0 ji«Jl j-* : Coupler) 

oL^- j_« ^—a : (Ultraviolet) 4-.-S* H J j-* 

^jU 400j 100 j-j j>= Jl 4™-kJwj 
Jlio^/I jJJJ (_gj ^3 5 II 4_wa_£Jl : (Uniformity) ^j^JL^jJI 

. j jJLJl ii^U ^ (Insertion Loss) 
oL» JJ- 4_*jJ»- ^ : (Videophone) ki^Juj ^Lill* UliCo 

.*U^j2j jJl ^5 O j-s^aJlj jj-s^aJl C~o ^_o-«J ^jL>cjJl 

L>- jJ jj& : (Virtual Reality) ^"^1 ^il jJl 

4_il_Ji 4 W J-> kiJJij) > j_^L>Jl 4 W <"lj-) 4_LJL>JlJ 4_£jI_JL<i 4j_^j 

.(oljUiJl jl o <u_„^<JI oIpL>_wJI jl j-^L>Jl 
.Is. «-a j j-^-SJl ^U-iNl jj& : (Visible Light) ^j-o-il *j^<aJl 

400 <U>- j_«Jl 4JI jjal ^jl ^jj toi j^oJl t j^j«JL 4L>jj jj^v-o-J (_g-i-Jl 

.^^U 700j 

j->_ ol i 5iU j-p SjL^p ^ : (Waveguide) i>- j-«Jl JJi 

j).,^ll (JULob ^o«~sJ Ol jJL9 

La^JL^J ^jJl iiL^Jl (^1 : (Wavelength) j^^j-^Jl JjJaJl 

i jJbJjuJ 4_>-lj^>tj (_gJJl jJl i y*—J> 4 W '■ j g ^Jl 4^- j^oJl 
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: (Wavelength dependence) $_>■ j_«Jl J l5 -Lp 4_oL«_l^[I 

(Wavelength Division S_>- J ^_ ■— ~a_"-^ *a a 

J^aiJ fJuk^J ^Jl- ti^ 2 -! '-^ jU^r : Multiplexing - WDM) 

(Wavelength Division "*->■ J jJ? -%-'—> <-i-e-\ ,/t » 

oljLi)! ^IjxJl cuJl : Multiplexing - WDM) 

iSLi : (Wide Area Network - WAN) ^11 i^-L-Jl 

.ioUJl aS^JJI 

ijjl y> ^-i J j-* : (Working Margin) 4j>«JL«_<JI ^^La 

^^-oLa (jl) (Loss budget) jJLaJl iJjl j_a j (Power budget) SjJLiJl 
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